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November  15th,  1848. — The  session  was,  at  the  request  of  the 
Council  of  the  Society,  opened  bj  the  following  Address  from  the 
Preadenty  Professor  Oldham. 

Gbntlbmsn, 

We  meet  thb  evening,  at  the  commencement  of  the  eight- 
eenth sesaon  of  our  Society,  the  first  during  which  we  assemble 
within  the  walls  of  our  University ;  we  meet  under  circumstances 
somewhat  different  from  those  under  which  we  have  hitherto 
assembled ;  with  new  prospects  and  with  new  hopes.  It  appeared, 
therefore,  to  your  Council  not  undesirable  that  these  circumstances 
should  be  briefly  adverted  to;  ^lat  this  change  in  our  condition  and 
prospects  should  be  noted,  and  that  the  ground  of  these  hopes 
shimild  be  placed  before  you;  and  on  me,  as  President,  has  the 
duty  necessarily  devolved. 

The  Geological  Society  of  Dublin  was,  as  many  here  are  no 
doubt  aware,  established  in  the  year  1831,  for  the  express  object, 
as  stated  in  the  constitution  of  the  Society,  *^  of  investigating  the 
structure  of  the  earth,  and  more  particularly  of  Ireland,"  and  it  at 

^  once  took  a  high  position  among  the  scientific  bodies  in  this  city. 

X   We  are  not  unwilling  to  believe  that  much  of  this  rapid  distinction 


was  dae  to  the  gratifying  fact^  that  tlie  Society  when  called  into 
beings  was  presided  over  so  ably  during  its  first  two  years,  by 
the  then  head  of  this  nniversity,  whose  name  is  so  gratefhlly  remem- 
bered by  all  who  have  traced  the  progress  of  knowledge  and  of 
education  in  Ireland,  and  whose  presence  among  us  was  felt  to  be  a 
guarantee  amply  sufficient  that  our  efforts  would  be  wisely  and 
effectively  directed  to  the  advancement  of  our  science,  and  to  the 
improvements  in  its  applications  to  the  purposes  of  art.  And  we 
would  gladly  wish  that  some  of  the  fame  which  sheds  a  halo  round 
the  memory  of  the  late  Provost,  to  whom  the  improvements  in 
education  are  so  deeply  indebted,  should  be  shared  by  this  Sodety, 
as  one  of  the  means  for  that  advance,  which  his  sagacity  foresaw, 
and  his  energy  carried  out. 

With  varying  but  still  marked  success,  the  Society  continued  its 
meetings  for  many  years.  It  elicited  many  papers  of  great  interest 
and  value,  relating  to  important  points  in  geology,  both  abstract 
and  descriptive ;  and  our  Journal  may  safely  be  referred  to,  as 
containing  communications  fnll  of  valuable  matter  to  geologists  in 
general,  and  more  especially  to  those  who  would  make  the  geology 
of  Ireland  their  peculiar  study.  But  in  the  history  of  every  such 
Association  there  comes  a  period,  when,  losing  the  excitement  of 
novelty,  several,  who  at  first,  perhaps,  eagerly  joined  in  the  project, 
become  cold  in  their  service,  or  leave  its  ranks — when  some  trifling 
cause,  which  at  other  times  would  never  be  thought  of,  is  a  sufficient 
excuse  for  many  to  change  their  plans— -or  when  a  cessation  of 
personal  intercourse  leads  to  the  abandonment  of  common  pursuits ; 
and  to  some  such  cause  it  is  not  improbable  that  we  must  attribute 
the  diffictdties  in  which  the  Sodety  found  itself  placed  about  the  year 
1841,  when  its  regular  income  becoming  insufficient  for  the  purposes 
to  which  it  was  applied,  it  became  necessary  to  give  up  the  rooms  it 
tenanted.  Previously  to  this  a  considerable  sum  had  been  expended 
in  the  purchase  of  such  books  of  reference  as  were  considered  of 
essential  importance,  and  very  considerable  progress  had  been  made 
in  the  bringing  together  a  series  of  rook  and  fossil  specimens,  such 
as  would  facilitate  the  stndy  of  our  sdenoe,  the  extent  of  which  will 
be  seen  by  a  reference  to  the  catalogue  published  by  the  Society,  at 
that  time,  and  drawn  up  by  Mr.  M^oy. 

To  any  one  acquainted  with  the  working  of  pabUc  bodies,  it  will 
be  quite  needless  to  remark  on  the  injurious  effect  which  such  a 


stop  as  a  removal^  and  consequent  abeyance  of  a  Sodetj^  however 
temporarj,  mnst  necessarily  exert  on  its  prospects;  and  yonr 
Cooneil  coold  not,  therefore,  feel  any  surprise,  however  much  they 
must  have  regretted  it,  to  find  ^t  in  consequ^M^e  the  annual 
income  of  the  Society  was  for  a  time  very  considerably  diminished. 
By  great  exertions  on  their  part,  however,  apartments  were  secured 
in  an  unoccupied  portion  of  the  Custom  House,  well  adapted  for 
the  purposes  of  the  Society,  and  your  collections  removed  there. 
Gentlemen,  1  would  be  wanting  in  my  duty,  were  I  not  here  to 
express  the  debt  of  gratitude  which  the  Society  owe  to  one  of  their 
oldest  and  warmest  supporters,  Mr.  Hutton,  for  the  ready  and 
Ubera]  manner  in  which  they  were  accommodated  in  his  own  house 
during  this  interregnum.  These  apartments  being  granted  to  the 
Society,  free  of  expense,  so  long  as  the  public  service  should  not 
require  them,  the  entire  of  your  funds  became  applicable  for  the 
more  Intimate  objects  of  the  Society ;  and  I  need  only  point  to 
tiie  annual  reports  of  your  Council,  and  to  the  Treasurer's  accounts 
annexed  diereto,  to  prove  that  those  funds  have  been  most  effectively 
and  economically  applied.  Your  collections  continued  to  increase  in 
numb^  and  value — donations  poured  in  rapidly — your  library  of 
books,  charts,  and  maps  was  rapidly  progressing  also^  and  every 
tiling  seemed  to  promise  to  the  Society  a  successful  career ;  your 
museum  was  freely  thrown  open  to  the  public  on  two  days  in  the 
week,  and  every  aid  that  it  was  in  the  power  of  the  Society  to  give, 
was  afibrded  to  the  student  of  geology,  or  the  investigator  of  its 
q^lieations. 

Such  was  the  progress  of  the  Society  from  the  time  of  its  location 
in  the  Custom  House,  in  1842,  until  the  summer  of  1847.  The 
painful  visitation  of  that  year  must  still  be  fresh  in  the  recollection 
of  all ;  and  while  your  members  were  each  anxiously  engaged  in 
tfadr  individual  efforts  for  the  relief  of  the  distress  which  sur- 
nnmded  them,  and  so  employed,  that  there  seemed  but  little  pros- 
pect that  sufficient  attention  could  be  given  to  the  pursuit  of 
scientific  inquiries,  (for  it  is  not  when  the  mind  is  harrassed  by 
anxiety,  and  the  feelings  strung  by  the  emotions  of  pity  and  distress, 
that  we  can  calmly  devote  ourselves  to  such  pursuits ;)  and  while, 
ocmsequendy,  the  progress  of  your  Society  seemed,  for  a  time  at 
least,  and  mdireeify,  to  be  seriously  menaced,  the  same  distress 
affected  you  more  (Uredfy  in  another  way.    The  very  great  increase 


in  the  number  of  persons  employed  in  those  public  departments 
more  immediately  engaged  in  the  alleviation  of  the  general  distress, 
necessarily  demanded  increased  and  immediate  accommodation; 
and  your  Council  was  therefore  called  upon,  rather  suddenly,  to 
give  up  the  rooms  they  occupied,  those  rooms  being  imperatively 
required  for  the  public  service.  Gentlemen,  having  been  at  that 
time  one  of  your  Secretaries,  I  can  therefore  speak  with  some  know- 
ledge of  the  facts,  and  assure  you  that  no  proper  exertions  were 
spared  by  your  President  and  Council  to  avert  this  injury,  as  far 
as  in  them  lay ;  but  I  think  I  need  only  refer  to  the  circumstances 
of  the  time  to  prove  that  this  necessity  for  increased  office  accom- 
modation did  in  reality  exist  on  the  part  of  the  public  departments. 
Finding  it,  therefore,  vain  to  seek  a  continuance  of  those  apartments, 
it  became  essential  that  your  Coundl  should  determine  what  they 
would  recommend  to  the  Society  to  be  done  with  the  collections, 
and  what  steps  should  be  adopted  to  secure  the  effective  working  of 
the  Society  for  the  future ;  and,  after  many  and  well  matured  deli- 
berations, it  was  decided  unanimously,  that  the  recommendations 
submitted  to  a  special  meeting  of  the  Society  in  December  last, 
should  be  adopted.  You  are  aware  of  the  purport  of  those  resolu- 
tions, and  of  their  being  unanimously  confirmed  by  the  Society  at 
large.  The  officers  of  the  Society  were  authorised,  and  proceeded 
to  carry  out  these  arrangements,  and  in  consequence  of  them  we 
now  meet  within  the  walls  of  the  University,  and  under  the  sanction 
of  its  governing  body,  who  most  warmly  seconded  the  views  of 
your  Council. 

Th}^  change,  however,  gentlemen,  appears  to  involve  many  more 
important  considerations  than  a  mere  change  of  our  abode,  and  it 
has  not  therefore  been  thought  desirable  to  pass  it  over  without 
notice. 

At  the  time  of  the  establishment  of  the  Society,  it  was  not  until 
after  much  deliberation  that  it  was  determined  to  found  a  Museum 
in  connexion  with  that  body.  Strong  and  influential  opinions 
against  the  advisability  of  that  course  were  forwarded  to  several  of 
the  members  then  anxiously  engaged  in  framing  the  constitution  of 
the  Society — opinions  derived  from,  and  sanctioned  by,  the  expe- 
rience of  similar  associations  in  London  and  elsewhere.  But  after 
full  consideration  of  all  these  reasons  it  was  ultimately  determined  by 
the  Society  to  commence  a  Museum,  and  I  most  fully  concur  in  the 


wisdom  of  that  determinatioiiy  under  the  circumstances.  There  was 
at  that  time  in  this  cit^,  no  collection  whatever  available  for  the  geo* 
logical  student — of  simple  minerals  there  did  exist  some  collections^ 
though  not  very  usefullj  arranged  for  the  student ;  but  of  geological, 
ID  its  proper  sense,  there  was  literary  none.  Now,  it  was  perfectly 
essential  for  the  success  of  the  Society,  that  such  a  collection  should 
be  accessible ;  and  most  wisely,  therefore,  did  its  members  devote 
much  of  their  attention  to  such  an  undertaking ;  and  previously  to 
its  transfer  to  the  University,  a  collection  had  been  brought  together 
and  arranged,  quite  sufficient  to  enable  the  student  of  geology  to 
acquire  all  the  aid  requisite  in  his  studies.  Again :  more  recently, 
when  the  applications  of  geology  became  of  importance,  the  Society 
most  wisely,  (and  most  effectively  too,  considering  the  means  at  its 
disposal,)  established  a  collection  illustrative  of  those  applications, 
and  were  thus  the  first,  in  this  country,  to  found  a  Museum  of 
economic  geology. 

But  these  necessities,  I  believe,  would  not  have  existed,  were 
there  other  collections  in  this  city  available  for  these  purposes ;  and 
had  this  been  the  case,  it  does  appear  to  me  that  it  would  have  been 
a  misapplication  of  the  funds  of  the  Society,  to  havQ  devoted  any  por- 
tion of  them  to  the  accumulation  of  spedmens  illustrative  of  such  in- 
quiries, when  such  collections  were  accessible  elsewhere^-and  such,  I 
believe,  was  also  the  feeling  of  your  Council.  It  became,  therefore, 
a  ^»ecial  object  for  their  consideration,  whether,  in  the  progress  of 
time,  circumstances  had  so  changed,  as  to  render  any  alteration  in 
their  arrangements  desirable.  Their  experience  had  taught  them 
practically  the  justice  of  the  forewamings  they  had  received  at  their 
commencement,  and  they  had  felt  that  the  reasons  urged  then 
against  the  establishment  of  a  Museum  were  not  without  good 
foundation.  Nor  while  they  had  been  so  anxiously  devoting  them- 
selves to  the  spread  of  geological  knowledge,  had  they  been  un- 
mindful of  the  exertions  made  by  other  bodies  in  the  same  direction 
They  hailed  with  sincere  gratification  the  appointment  in  this  Uni- 
veraty  of  a  Professor  of  Geology  in  1844,  and  the  nomination  to 
the  chair  of  one  who  had  so  long  and  so  sucessfuUy  cultivated  the 
sdence — they  saw  with  peculiar  pleasure  the  subsequent  placing 
of  the  Museum  here,  under  the  charge  of  one  of  your  Secretaries, 
knowing  full  well  that  the  untiring  zeal  and  unfailing  exertions  of 
its  director  would  render  that  Museum  worthy  of  the  histitution  to 
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which  it  was  attached,  and  of  his  own  high  and  well  earned  reputa- 
tion— and  they  perceived,  and  rejoiced  too  in  the  fact,  that  the  col- 
lections of  the  Royal  Dublin  Society,  under  the  charge  of  their 
able  and  deeply-read  Professor,  Dr,  Scouler,  were  greatly  increasing 
in  extent  and  value — while,  as  regarded  the  applications  of  geology 
to  practical  purposes,  it  was  with  unmixed  pleasure  they  watched 
the  establishment  by  her  Majesty's  government,  of  a  Museum  of 
Practical  Geology,  under  the  immediate  control  of  one  of  their  own 
members,  Sir  Robert  Kane,  in  which  the  objects  which  they  had 
attempted  with  their  limited  means  would  be  effectively  and  liberally 
carried  out — ^while  the  extension  of  the  Geological  Survey  of  Ire» 
land,  in  connexion  with  that  of  Great  Britain,  (thus  securing  an 
unity  of  principle  in  the  execution  of  the  work,)  was  an  additional 
proof  that  public  attention  had  been  effectually  aroused  in  this 
country  to  the  value  of  such  pursuits,  and  that  however  little  they 
may  have  gained  in  a  pecuniary  point  of  view,  still  they  had  been 
instrumental  in  advancing  the  science,  by  increasing  the  number  of 
those  interested  in  it. 

Carefully  considering  these  facts,  they  thought  it  would  be  worse 
than  useless  for  them  to  attempt,  with  their  very  limited  resources, 
to  fulfil  duties  which  had  been  liberally  undertaken  by  others  with 
abundant  means  at  their  disposal;  they,  therefore,  recommended 
that  all  your  collections  should  be  handed  over  to  the  University, 
satisfied  that  by  the  exertions  already  made  by  that  body,  a  suffi- 
cient guarantee  was  afforded  that  these  collections  would  be  effec- 
tively and  judiciously  applied  for  the  advancement  of  the  science. 
They  felt  also  in  some  degree  honoured  by  having  it  in  their  power 
to  make  an  acknowledgment  of  those  important  improvements; 
while  at  the  same  time  they  trusted  it  would  prove  an  encouragement 
to  their  further  extension. 

In  pursuance  of  this  arrangement  we  meet  this  evening,  gentl^nen, 
within  the  walls  of  that  University  where  most  of  us  first  imbibed 
our  love  of  knowledge,  where  our  most  lasting  associations  were 
formed,  and  to  which  we  look  back  as  the  source  of  our  purest  and* 
highest  enjoyments.  We  meet,  too,  under  the  roof  of  one  who  has 
so  ably  seconded  and  carried  out  the  enlarged  views  of  our  first 
President;  and  who,  through  good  report  and  e\dl  report,  has 
steadily  advanced  our  views,  and  aided  our  intentions.  We  meet 
in  a  new  abode,  and  under  new  auspices,  with  increased  hopes 


for  the  Aitora,  aad  mereased  pleaanre  in  the  retrospect  of  the  past 
It  would  he  idle  to  attempt  to  conceal  from  ourselves  the  importance 
of  such  a  change.  To  be  thus  admitted  into  connexk>n  with  the 
UniverBityy  and  to  be  acknowledged  by  the  heads  of  that  bodj,  is 
an  admission  and  acknowledgment  not  so  mnch  of  ns  as  a  Society,  as 
i)i  the  valoe  and  utility  of  the  objects  for  the  cultivation  of  which 
we  are  assooiatedy  and  of  those  objects  also  in  their  highest  and 
most  important  end,  viz. — as  a  means  and  as  a  branch  of  education ; 
and  this  consideration  naturally  suggests  a  few  remarks  on  the  real 
end  and  aim  of  our  studies,  and  on  the  means  which  we  can  bring 
to  bear  on  their  improvem^t 

Probably  the  best,  because  the  simplest,  definition  of  geology, 
eoimists  in  the  literal  translation  of  the  term  itself,  and  we  would 
thus  define  it— as  the  science  of  the  earth,  or  the  history  of  the 
earth,  taking  these  words  in  their  full  and  extended  significations. 
It  would  be  quite  out  (^  place  here  to  detain  you  with  any  statement, 
however  brief,  of  the  successive  phases  through  which  this  study 
has  passed,  or  even  to  allude  to  the  wild  speculations  of  the  earlier 
inquirers,  in  which  geology  was  mixed  up  with  the  dreams  of  my- 
thology, or  fiuicies  in  cosmogony — speculations  to  which,  however, 
we  think  too  much  blame  has  been  attadied,  for  from  the  then  state 
of  the  eoUatarad  sciences  it  was  impossible  that  any  very  sound 
advance  could  be  made  in  geology.  But  there  have  been  two 
prominent  epochs  in  the  history  of  our  science,  to  whidi  we  may 
profitably  aUude  for  a  few  moments,  inasmuch  as  the  doctrines  then 
pn^Kmnded  and  received,  have  exerted,  and  continue  to  exert,  an 
influence  on  the  {^ogress  of  our  study — ^I  allude  to  the  times  of 
Werner  and  Smith. 

Long  before  Werner  sent  forth  firom  Freiberg  Ms  system  of 
geognosy,  several  valuable  attempts  at  classification  of  the  rocks  of 
our  earth  had  been  made,  and  much  information  obtained ;  but  it 
was  reserved  for  him  to  propound  a  general  theory  regarding  their 
distribation  and  dasmfication,  the  principal  features  of  which  I  need 
scarcely  say,  were  the  universal  distribution  of  certain  formations 
in  a  certain  order,  and  the  general  aqueous  origin  of  all  rocks.  It 
cannot  be  doubted  that  the  classification  adopted  by  him  was  a 
retrograde  movement  as  ftir  as  scientific  principles  were  concerned. 
His  views  were  derived  firom  a  limited  examination  of  a  very  limited 
district  in  Germany,  and  hastily  and  unphilosophically  generalised 
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into  a  scheme  asserted  to  be  applicable  to  the  world  at  large ;  and 
in  this  scheme  he  almost  totally  neglected  all  the  information 
which  had  been  already  obtained  as  regarded  fossils^  Gifted,  how- 
ever, with  a  power  of  throwing  a  charm  aboat  his  subject,  which 
drew  to  him  from  every  quarter  eager  and  attentive  papils,  investing 
those  speculations  with  an  ideal  generality  which  they  possessed  not 
in  fact ;  and  in  some  degree  masking  the  physical  improbabilities  of 
his  hypotheffls  by  his  own  peculiar  acuteness  of  observation  and 
power  of  methodising,  he  excited  a  similar  earnestness  in  the  stu- 
dents at  Freiberg,  and  by  their  travels  his  views  became  rafndly 
spread,  and  maintained  for  a  long  time  a  supremacy  among  geolo- 
gists. The  notion  of  the  aqueous  origin  of  all  rocks  was  at  once 
and  seriously  contested,  because  there  were  few  districts  which  did 
not  afford  proofs  of  the  untenability  of  such  an  hypothesis ;  and  the 
futility  of  trusting  to  mere  mineralogical  or  lithological  characters 
was  also  shown  very  soon ;  but  to  upset  the  most*  dangerous  part 
of  his  scheme — ^that  of  the  universality  of  the  formations — was  not 
so  easy,  for  this  required  extended  examinations  in  many  districts*, 
and  in  lai^e  areas.  This  notion,  therefore,  continued  to  exercise  a 
most  pernicious  influence  on  the  progress  of  the  science — an  influ- 
ence, 1  regret  to  say,  by  no  means  exploded ;  for  even  in  one  of  the  most 
recent  papers  on  descriptive  geology  published  in  Great  Britain,  we 
And  the  unconformability  in  area  of  two  distinct  groups  of  rocks 
(the  old  Red  and  Silurian)  stated  with  all  the  prominence  of  italics, 
''  as  a  most  important  conclusion,"  derived  from  extended  exami- 
nation— while  in  a  proper  view  of  the  case  it  would  have  been  indeed 
a  most  important  conclusion,  and  one  to  be  established  only  by 
careful  examination,  but  never  anticipated,  were  they  reully  co- 
extensive. It  is  unquestionable,  that  much  of  the  errors  which 
such  a  scheme  contains,  arise  from  the  appearances  presented  in  an 
isolated  and  very  restricted  area  being  considered  representative  of 
those  which  are  universal ;  and  it  is  not  improbable  also,  that  had 
circumstances  placed  Werner  in  a  district  of  a  different  character, 
his  scheme  might  have  been  very  materially  modified. 

The  epoch  of  Smith  and  Cuvier  was  also  marked  by  a  rapid 
accession  of  knowledge  in  our  science ;  and  by  the  proposition  of 
sounder  and  more  generally  applicable  views,  and  the  observations 
of  Smith,  which  established  the  fact  of  successive  groups  of  organ- 
ized beings  being  found  in,  and  confined  to,  successive  groups  of 


strata,  excited  great  and  deserved  attention;  but  while  tending  most 
essentially  to  advance  our  knowledge  on  the  snbjecty  appear  to  me 
to  have  exerted  an  injarioos  influence  also,  from  which  we  have  not 
as  jet  been  altogether  freed. 

The  interest  which  such  laws  gave  to  to  the  examination  of  the 
foeailiferons  rocks  was  imch  as  to  excite  to  the  study  geologists  of 
every  country.  The  value  of  their  aid  as  auxiliary  to  the  inquiries 
of  the  geologist  became  so  apparent,  that  he  forgot  they  were 
valuable  only  as  explained  by  the  naturalist  llie  advantage  of  a 
knowledge  of  the  remains  of  animals  and  plants  found  in  rocks, 
as  elucidating  the  structure  and  mode  of  formation  of  these  rocks, 
was  so  apparent,  that  every  geologbt  devoted  himself  to  ascertaining 
this  knowledge,  forgetting  at  the  same  time,  that  the  only  means 
he  possessed  of  acquiring  it,  was  by  a  study  of  similar  creatures 
now  existing,  and  many,  anxious  to  describe  the  fossils  which  they 
found,  were  led  to  do  so  without  due  knowledge,  and  trusting  to 
mere  external  form  as  a  distinction. 

A  new  name  was  given  to  this  so  called  new  science,  and 
Palaeontology  was  looked  upon,  described,  and  stated  to  be  (and 
even  still  is  by  many)  a  branch  of  geology.  We  have  on  more 
occasionB  than  one  before  now,  endeavoured  to  show  the  frdlacy  of 
this  notion.  There  is,  there  can  be,  no  new  science  of  fossil 
remains.  The  only  means  we  possess  of  knowing  any  thing  what- 
ever regarding  the  structures  and  habits  of  creatures  found  fossil, 
is  by  a  knowledge  of  the  structures  and  habits  of  creatures  still 
Hving.  The  study  of  the  one  is  only  an  extension  and  an  essential 
part  of  the  study  of  the  other ;  the  objects,  the  laws,  the  methods 
of  investigation,  which  regulate  the  one,  are  the  same  as  those  which 
should  regulate  the  other.  The  examination  of  a  plant,  and  the 
deduction  of  just  inferences  from  that  examination,  is  as  much  the 
duty  of  the  botanist,  and  of  him  alone,  whether  that  plant  was 
gathered  this  morning,  or  whether  we  find  its  remains  in  the  rocks 
formed  oountless  ages  since.  The  investigation  of  the  skeleton  of 
an  animal,  or  of  the  shelly  covering  of  a  mollusc,  belongs  to  the 
zoologist  and  comparative  anatomist,  and  to  him  alone,  altogether 
independently  of  the  locality  where  they  may  have  been  found. 

And  if  in  existing  nature  it  may  be  fairly  demanded,  that  he  who 
will  undertake  to  describe  the  habits  and  structures  of  existing 
animals,  should  himself  examine  into  those  habits,  and  investigate 
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that  straotorey  and  if  the  conclusioiiB  of  him  who  will  be  content  to 
take  such  information  from  others,  and  seek  not  to  ascertain  the 
eiroumstanoes  peculiar  to  the  existence  of  snch  creatures,  but 
depend  on  external  form  alone — if,  I  say,  the  conclusions  of  such  a 
man  are  justly  reckoned  as  of  little  authority,  how  infinitely  less 
confidence  should  be  placed  on  the  conclusions  of  those  who,  in 
the  much  more  difficult  task  of  unravelling  the  habits  and  structures 
of  those  organisms,  which  we  only  know  from  their  remains,  rest 
contented  with  examining  the  collections  of  others,  and,  regardless 
altogether  of  the  many  causes  which  may  have  produced  variation 
of  form,  hasten  to  accumulate  distinctions,  and  to  string  together 
catalogues,  which,  thus  prepared,  serve  no  other  end  than  to  confuse 
our  knowledge. 

We  would  not  be  understood  as  in  this  arguing  against  the  col- 
lection and  study  of  these  organic  remains.  Of  their  extreme  vidue 
we  are  satisfied;  nay,  we  believe,  that  that  value  has  hitherto 
been  much,  very  much  underrated,  or  at  least  very  efroneougfy 
estimated  :  but  we  would  in  the  very  strongest  terms  protest  against 
the  idea  which  appears  to  have  possessed  the  minds  of  many  la- 
bourers in  this  field,  that  such  a  study  can  be  undertaken  without, 
or  independently  of,  existing  organisms ;  and  we  would  assert,  that 
no  benefit  whatever  can  arise,  so  far  as  the  true  end  and  aim  of  geo- 
logy  is  concerned^  from  such  examinations  and  such  classifications, 
even  of  thousands  of  different  forms. 

Be  they  ever  so  multiplied,  facts  when  isolated  are  but  of  littie 
value.  We  want  the  power  and  the  means  of  colligating  them. 
We  see  not  the  causes  or  the  circumstances  which  have  contributed 
to  the  production  of  the  phenomena;  and  we  cannot,  therefore, 
trace,  or  even  attempt  to  trace,  the  consequences  which  must  result 
from  them.  It  is  in  this,  as  in  every  other  physical  science — indeed 
in  every  branch  of  knowledge,  the  connexion  of  cause  and  effect, 
(to  use  the  terms  ordinarily  employed,)  this  intimate  and  necessary 
dependance  of  every  existing  phenomenon  on  previous  ones,  that  we 
seek  to  know  and  to  discover;  and  the  moment  that  we  cease  to  be 
able  to  refer  phenomena  to  their  causes,  that  moment  our  know- 
ledge of  them  becomes  barren  of  its  effects,  and  comparatively 
useless. 

In  the  study  of  organic  remains,  therefore,  we  must  never  cease 
to  search  into  the  conditions  of  their  existence,  the  effects  which  a 
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dumge  in  these  ocmditums  maj  have  prodaoed,  the  dnratioii  of  that 
<^iaiigey  wheUier  temporary  or  not;  and  therefore^  whether  on 
the  return  of  similar  conditions,  similar  forms  of  life  have  not 
also  returned.  We  must  seek  to  discover  the  laws  which  governed 
their  distribution — the  centres  from  whidi  they  have  E^read — their 
maximum  period  and  maximum  places  of  development ;  and  thus, 
and  thus  alone,  oui  we  hope  to  eliminate  from  them  the  full  measure 
c^  that  information  which  they  wre  capable  of  affording ;  and  thus, 
and  thus  akme,  will  the  study  of  palaeontology  have  contributed  its 
due  share  to  the  progress  of  our  knowledge.  While  at  the  same  time 
it  must  always  be  Ixmie  in  mind,  that  in  such  inquiries  the  physical 
evidence  of  the  condition  of  the  area  must  never  be  made  to  yield 
to  conclusions  derived  from  organic  investigations  alone.  The 
phoxnnena  of  life  are  too  complicated  and  too  numerous  ever  to  be 
I^aoed  in  fair  competition  with  the  laws  of  matter,  and  in  all  cases 
where  there  appears  an  opposition  in  their  testimony,  natural  history 
must  be  led  by  physics  and  chemistry,  and  the  right  of  preced«ice 
here,  as  dsewhere,  be  given  to  the  exacter  sciences. 

It  is  always  a  dfficult  task  to  alter  the  general  ofnnion  on  any 
subject,  however  erroneous  such  o|»nion  may  be.  Facts,  when 
discovered  for  the  first  time,  either  appear  to  the  observer  to  har- 
monize with,  or  to  be  discorduit  from,  those  already  known ;  diey 
are  looked  upon  either  as  c(mfirmatory  of  known  laws,  or  else 
as  apparently  contradicting  them ;  and  thus  it  would  seem  a  necessary 
ooDsequence  of  the  state  of  our  knowledge,  that  we  seek  to  explain 
them  by  a  reference  to  facts  which  we  consider  as  more  known, 
because  of  more  frequent  occurrence.  The  observere  themselves 
are  supposed  to  be,  and  probaUy  are,  the  best  qualified  to  si^gest 
the  best  explanation ;  and  this  explanation,  thus  given,  is  received 
and  held  on  their  authority ;  ph^iomena  being  thus,  on  their  first 
discovery,  attributed  to  laws  with  which  perhaps  they  have  no  true 
relation,  and  so  attributed,  simply  because  we  are  not  acquainted 
with  their  correlative  {^enomena,  these  laws  continue  to  be  supposed 
applicable  to  the  frusts,  at  least  by  die  majority  of  persons,  long 
alter  dieir  ini^licability  may  have  been  proved.  The  tenacity 
wkh  which  so  called  *'  popular  prejudices"  are  held,  may  fhmish  a 
fiuniliar  proof  of  the  difficulty  of  removing  from  the  public  mind 
ideas  which  usage  has  made  a  part  of  early  tuition.  And  it  is  to 
some  influence  of  this  kind,  it  is  certain,  that  we  owe  the  very  inju- 


lions  effect  which  the  once  popular  notion  propounded  hy  Werner, 
of  universal  formations  occurring  in  all  countries  in  the  same  defi- 
nite order,  long  exerted  on  the  investigations  of  geologists,  and  even 
still  continues  to  exert. 

Smith  and  Cuvier  had  taught  them  a  safer  and  a  surer  guide  to  a 
knowledge  of  the  successive  phenomena  which  had  occurred  on  the 
earth's  surface,  than  the  mere  mineralogical  examinations  which 
Werner  had  inculcated,  and  yet  they  continued  to  apply  to  this  new 
method  of  investigation  the  same  laws,  the  same  principles,  which 
had  heen  arhitrarily  applied  to  the  old  one.  The  regularity  and 
remarkable  precision  found  by  Smith  to  occur  in  the  neighbourhood 
of  Bath,  and  by  Cuvier  at  Paris,  was  at  once  supposed,  without  the 
slightest  investigation  of  the  fietcts,  to  apply  to  all  other  districts ; 
and  the  rocks  of  one  country  were  sought  to  be  forced  into  a  paral- 
lelism or  agreement  with  those  of  another.  The  truth  announced — 
and  cautiously  announced — by  Smith,  that  each  group  of  beds  was 
characterised  by  peculiar  organic  existences,  not  found  in  the  beds 
above,  nor  in  those  below,  was  perfectly  certain  as  regarded  the 
district  in  which  his  examinations  were  carried  on ;  but  it  ceased  to 
be  applicable — that  is,  applicable  with  the  same  distinctness  or  pre- 
cision— ^to  any  other  district  where  the  conditions  had  been  different. 
Because  it  was  found  in  one  limited  area  that  it  might  safely  be 
asserted,  that  rocks  which  contained  the  same  fossils  were  of  the 
same  age,  this  proposition,  perfectly  true  in  that  limited  sense,  was 
at  once,  though  most  illogically,  asserted  in  a  general  sense.  It  was 
forgotten  to  be  considered,  that  the  existence  of  organized  beings 
inevitably  depends  on  a  variety  of  conditions  favourable  or  unft^ 
vourable  to  their  continued  life,  and  that,  therefore,  that  existence 
may  in  one  district  be  continued  through  a  much  longer  or  shorter 
period,  accordingly  as  those  conditions  may  prove  of  longer  or 
shorter  duration.  The  discovery  of  the  value  of  fossils  having 
shown  the  uselessness  of  mineral  character  alone  as  a  means  of 
classification,  the  study  or  observation  of  that  character  was  entirely 
neglected,  although  it  should  have  been  remembered,  that  in  most 
cases  it  is  the  only  satisfactory  evidence  we  possess  of  the  physical 
circumstances  of  the  area  under  examination  at  the  period  of  the 
formation  of  the  rocks. 

Gradually,  however,  new  and  sounder  views  have  taken  their 
ground,  and  instead  of  searching  after  and  recording  hda,  however 
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nnocHineotedy  or  oolleotmg  fossils^  merely  for  the  sake  of  adding 
imccmth  names  to  some  useless  catalogue,  and  then  boasting  of  how 
manj  hundred  species  have  been  notioedi  a  more  philosophical 
sfniit  of  induction  now  reigns.  The  laws  which  influence  the 
dbtribution  of  animals  and  plants  at  the  present  day  are  searched 
into ;  the  effects  of  permanent  alterations  in  the  medium  in  which 
ihej  eziaty  the  mode  (^  accumulation  of  given  materials  under 
given  forces,  and  the  modifications  to  which  these  are  subject — these 
are  all  e^^rly  investigated ;  and  by  the  application  of  the  line  and 
the  measure,  results  are  obtidned  hitherto  unequalled  for  their  accu- 
racy. 

To  this  end  the  labours  of  British  geologists  have  in  no  small 
degree  contributed,  and  the  establishment  of  the  Geological  Society 
of  London,  with  the  express  view  of  investigating  and  collecting 
frets,  regardless  of  theory,  was  one  of  the  most  important  steps. 
Recalled  from  the  absurd  and  monstrous  speculations  of  olden  times, 
to  the  safier  and  more  valuable  induction  of  facts,  its  members,  ably 
seconded  by  the  geologists  of  France  and  Germany,  have  brought 
together  an  immense  mass  of  evidence,  and  accumulated  a  surprising 
amount  of  information — evidence  testified  by  so  many  unconnected 
obeervers  from  various  countries,  and  whose  prejudices  were  all  so 
varied,  and  so  opposed,  and  so  entirely  uncontradicted  by  any  con- 
flicting testimony,  that  the  truths  thus  established  become  irresistible, 
and  preclude  for  ever  the  possibility  of  theorists  reverting  to  specu- 
lationa  of  the  ridiculous  nature  of  those  of  the  early  investigtitors. 

I  have,  however,  littie  doubt,  that  this  exclusive  devotion  to  the 
investigation  of  fiicts,  has  itself  had  an  injurious  effect  of  another 
kind,  viz. — ^that  it  has  repressed  all  saliency  and  originality  of 
tiiought,  and  given  a  new,  and  even  more  pernicious,  direction  to 
that  tendency  to  speculate  which  is  inherent  in  our  nature.  The 
impossibility  of  pleading  ignorance  of  the  facts,  or  of  running 
counter  to  them,  has  led  to  hasty  generalizations  of  those  facts; 
and  these  generalizations,  necessarily  put  forward  by  men  of  high 
and  original  stamp  of  mind,  as  great  and  comprehensive  truths,  are 
received  and  retained  by  others.  Much  yet  remains  to  be  done  in 
the  removal  of  such  difficulties,  and  much  has  yet  to  be  unlearned. 
It  appears  to  me  a  fidse  and  dangerous  philosophy,  though  sanc- 
tioned by  many  of  the  high  names  in  our  science,  which  seeks  to 
separate  the  observer  firom  the  investigator,  to  limit  some  to  *^  the 
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bag  and  the  hammer/'  while  others  presnmptaoualy  arrogate  to 
themselves  the  sole  anthorit j  to  reason  on  the  foots.  The  eye  of  the 
mmd  must  be  educated  and  exercised  as  well  aa  the  eje  of  sense. 
It  is  nnqnestionably  tme,  that  without  this  exercise  of  our  reason 
in  specnlating  on  the  causes  of  what  is  before  ns,  we  may  see 
what  others  have  seen  before,  and  thus  confirm  knowledge  already 
possessed — but  if  our  observations  are  to  tend  in  the  slightest 
degree  to  advance  the  bounds  of  that  knowledge,  or  correct  its 
errors,  we  must  be  fully  aware  of  the  supposed  causes  of  these 
phenomena,  and  make  our  observations  the  test  of  their  truth. 
We  must  know  why,  as  well  as  what,  to  observe. 

And  not  the  least  advantage  resulting  from  such  studies,  consi- 
dered as  a  means  of  education,  consists  in  such  habits  of  observi^ 
tion,  which  they  necessarily  produce,  together  with  their  inevitable 
consequences,  viz. — ^that  they  call  into  being,  and  provoke  the 
exercise  of  a  process  of  self-education,  without  which  no  man  is 
well  taught.  For  although  in  this,  as  in  every  other  phymcal  soi- 
«ice,  where  the  great  means  of  acquiring  knowledge  is  by  observa- 
tion— although,  I  say,  much  must  be  received  on  the  authority  of 
others,  unless  we  would  have  the  human  mind  remain  stationary, 
and  allow  the  accumulated  stores  of  information  of  one  man,  or  one 
generation  of  men,  to  be  lost  to  another,  still  each  for  himself  must 
go  over  these  observations — each  must  trace  the  steps  in  the  reason- 
ings founded  on  them,  and  stamp  those  reaqpnings  with  the  impress 
of  his  own  individuality — each  must  observe,  each  must  compare, 
each  must  discover  for  himself.  And  this,  process  seems  unavoid- 
able, because  it  is  to  the  mass  of  learners  impossible  to  convey  by 
the  description  of  others,  however  lucid  they  may  be,  a  clear  ccm- 
oeption  of  material  forms  and  arrangements,  which  must  be  seen  to 
be  understood.  The  students  are  thus  compelled  to  go  to  the  great 
book  of  the  world  itself  for  their  information,  if  they  wish  that 
information  to  be  accurate ;  they  are  compelled,  to  use  the  graphic 
terms  of  Leonardo  da  Vinci,  to  be  <<  the  children  of  nature^  and 
not  her  grandchildren,"  and  to  compare  the  records  of  others  with 
that  original  record  which  she  has  every  where  placed  before 
their  eyes — the  writings  of  men  with  **  Grod's  epistle  to  mankind," 
the  earth.  And  we  may  safely  affirm,  that  such  haUts  of  observa- 
tion and  comparison  once  produced  will  continue  to  be  exercised. 
I  think  it  is  Savage  Landor  who  eloquently  says,  that  <' nature 
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oomedi  not  into  the  market-place  with  sound  of  trumpet  to  proclaim 
her  tmths."  They  mnat  be  sought  after  pati^Uy  and  careiiillj. 
We  most  devote  ourselves  to  heat  service^  if  we  would  be  honoured 
bj  her  confidence.  ^  Rerum  natura/'  sajs  Seneca,  ^  sacra  sua  non 
simul  tiitdit  *  *  •  fUa  arcana  non  promiscue  nee  omnibus 
pat^it ;  reducta  et  in  intimo  sacrario  clausa  sunt"  •  *  »  «  servat, 
quod  ostendat  revisentibus."* 

In  the  proeeeuticm  of  such  inquiries  also,  new  methods  of  reason- 
ing and  new  modes  of  research  are  called  into  action.  The  ques- 
tions to  be  sdived  are  not  of  our  own  imagining,  thej  are  ready 
prepared  to  our  hands.  We  cannot  start  by  our  own  suppositions, 
and  setting  down  definitions  demonstrate  identities  as  determined  by 
a  refo^ioe  to  such  definitions.  We  must  compare,  we  must  deter- 
mine resemMances  by  a  reference  to  types,  and  establish  a  similarity 
ID  effects  by  their  analogy  to  known  results  of  known  causes :  and 
henoe  it  is  the  cultivator  of  the  natural  sciences  alone  who  fully 
af^fffedates  the  value  of  Newton's  rule  of  philosophizing — *^  Efiec- 
tuum  naturaHum  ejusdem  g^ieris  ecedem  sunt  causee" — ^because  it 
b  he  alone  whose  mind  is  trained  to  the  habitual  determination  of 
tiie  question,  as  to  whether  the  effects  be  really  of  the  same  kind — 
^  e^ttdtun  generis." 

In  this  power  of  reasoning  from  analogy^  in  the  necessity  of  esti- 
mating degrees  of  probability,  and  balancing  varying  amounts  of 
evidence  and  in  the  eiucing  of  the  habits  of  thought  consequent 
therecm,  consists  another  and  a  very  striking  excellence  of  the  natu- 
ral history  sciences  as  a  branch  of  education.  It  was  from  a  neglect 
of  the  proper  exercise  of  such  power,  that  the  injurious  effects  of 
the  doctrines  prc^unded  by  Werner  and  Smith  arose,  to  which  we 
have  already  alluded. 

And  if  in  the  study  of  the  works  of  those  authors,  whose  abilities 
have  shed  a  lustre  on  the  epochs  in  which  they  lived,  we  feel  our 
emotions  kindled,  our  imaginations  delighted,  our  tastes  matured, 
and  our  power  over  the  complicated,  but  ever  necessary,  machinery 
of  language  increased — and  if,  by  the  higher  sciences,  our  intellects 
aie  cultivated,  and  the  dominion  of  our  thoughts  over  the  phenomena 
of  the  past  and  the  fiiture  extended,  while  a  spirit  of  rigorous  exacti- 
tude is  migmndered,  and  an  habitual  demand  for  the  demonstration 
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of  a  statement  before  it  be  admitted  as  a  truth — and  if  in  the  inves- 
tigation of  ourselves  as  individuals,  and  as  portions  of  the  social 
system,  we  are  led  to  habits  of  patient  thought  and  important 
analysis,  there  yet  remains,  we  are  satisfied,  a  blank,  whioh  the 
natural  history  sciences  alone  are  fully  competent  to  fill ;  and  we 
think  that  they  will  prove  of  essential  service  in  the  cause  of  edu- 
cation, by  calling  into  active  and  continuous  operation  habits  of 
thought,  and  educing  powers  of  mind,  for  the  exercise  of  which  the 
other  branches  of  an  University  education  offer  no  su£Bcient  field. 

In  thus  alluding  to  the  value  which  we  believe  inherent  in  the 
natural  sciences  as  a  branch  or  means  of  education  we  cannot  but 
refer  with  extreme  pleasure,  to  the  recent  establishment  in  the 
University  of  Cambridge  of  a  Natural  History  Tripos,  by  which  the 
honours  assigned  for  the  successful  cultivation  of  these  studies  are 
placed  on  the  same  footing  as  those  long  awarded  to  classics  and  the 
exact  sciences.  This  acknowledgment  by  such  a  body,  and  in  such 
a  way,  of  the  utility  of  these  studies,  as  a  branch  of  education, 
cannot  ful  to  operate  most  advantageously  for  their  promotion. 

But  if  this  be  really  the  case,  and  that  our  pursuits  are  truly  of  ad- 
vantage, as  parts  of  an  educational  system,  it  seems  at  once  to  suggest 
itself,  that  meeting  now  within  the  walls  of  a  Univermty,  so  long 
and  so  proudly  pre-eminent  for  the  fireedom  with  which  its  educa- 
tional advantages  have  been  thrown  open  to  all  who  desire  to  avul 
themselves  of  them,  that  we  should  view  ourselves,  even  more  than 
we  have  been  wont  to  do,  as  an  educational  body,  and  as  devoted 
as  much  to  the  improvement  of  others,  as  to  the  advancement  of  our 
own  information.  Let  us  not  forget  that  we  are  all  fellow-labourers 
in  the  great  search  after  truth,  fellow-pupils  in  the  school  of  nature, 
fellow-students  of  that  first  book — the  world;  each  ready  and 
anxious  to  communicate  to  others  any  knowledge  we  may  ourselves 
possess — each  willing,  and  I  trust,  most  anxious,  to  leam  fit)m  others 
all  that  they  can  communicate.  We  may  not,  perhaps,  be  able  to 
boast  of  many  of  those  whom  Bacon,  in  his  philosophical  fiction,* 
calls  ^'  merchants  of  light  ;*'  we  cannot  in  Dublin,  expect  or  antici- 
pate that  influx  of  communications  on  foreign  geology  which  forms 
such  a  large  proportion  of  the  business  of  the  Geological  Society  of 
London;  but  we  have  our  '' depredators,''  our  <<  pioneers,"  our 
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^  kmpB,"  and  oar  ^  interpreters  of  nature."  We  can  point  to  onr 
Journal  for  the  communications  of  manj  of  these  alreadj,  and  we 
do  hope  for  a  continuance  and  increase  of  the  number.  And  J  can- 
not  bat  express  the  hopes  which  have  animated  your  Council^  that 
we  shall  find  a  large  accession  of  strength  within  these  walls^ 
and  maj  justlj  anticipate  a  great  increase  in  our  knowledge  on  those 
higher  points  of  speculative  geologj,  to  which  the  powers  of  the 
mathematician  and  physicist  can  alone  be  efficiently  applied. 

I  musty  however,  be  allowed  a  word  of  caution  on  such  points, 
eagerlj  hoping,  as  I  do,  that  the  Society  may  soon  congratulate 
haelf  on  the  high  mathematical  powers  of  some  of  its  members 
being  brought  to  bear  on  the  investigation  of  its  questions.  I  may  be 
permitted  to  suggest,  that  in  all  such  inquiries,  the  problem  to  be  solved 
must  be  accurately  ascertained,  before  its  solution  can  be  usefully  given. 
I  am  led  to  allude  to  this,  because  geologists  have  been  deprived  of 
almost  all  the  advantages  which  would  have  resulted  from  the  con- 
tributions to  physical  geology,  which  mathematicians  have  already 
brought  forward,  by  the  simple  but  fbndamental  error,  that  the  pro- 
blem has  been  mistaken,  and  consequently  the  solution  given,  however 
accurate,  is  inapplicable  to  the  purposes  fox  which  it  was  intended. 

I  have  purposely  avoided  alluding  to  any  of  the  enjoymenU  to 
be  derived  from  such  pursuits,  although  I  keenly  feel  them  myself, 
and  believe  the  heart  must  be  dead  indeed  to  all  ouch  emotions 
which  would  not ;  but  these  enjoyments  are  not  so  much  advan- 
tages resulting  from  the  study  of  natural  history,  as  inducements  to 
that  study ;  nor  would  I  detain  you  with  even  an  allusion  to  the 
many  important  ways  in  which  our  science  addresses  itself  to  the 
favour  of  the  utilitarian,  by  the  numerous  practical  results  of  great 
benefit  which  arise  from  its  application.  We  have  no  fears  that 
these  practical  applications  of  geology  will  ever  be  underrated  or 
neglected  in  this  University,  which  may  claim  the  honour  of  being 
among  the  earliest  to  establish  a  distinct  school  for  applied 
science,  to  which  the  chair  of  Geology  is  more  immediately  attached. 
And  while  we  would  on  all  occasions  unite  the  endeavour  to  rise 
through  successive  steps  of  reasoning  to  the  attainment  of  princi- 
ples, with  the  limiting  of  these  principles  to  particular  operations — 
'^ascendendo  ad  axiomata,  descendendo  ad  opera" — we  yet  believe 
that  the  order  in  which  these  terms  have  been  placed  by  the  great 
author  of  inductive  philosophy  is  the  true  one,  and  that  these  prin- 
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dples  mnst  first  be  carefiillj  ascertained^  before  thej  can  be 
satisfaotorilj  applied. 

Much  yet  remains  to  be  done,  and  done  in  so  manj  wajs  that 
there  is  not  one  among  ns  who  cannot  contribute.  So  extended  is 
the  circuit  of  our  inquiries  that  every  step  we  take,  we  are  made  to 
feel  the  necessity  for  the  cordial  aid  and  sympathy  of  others.  To 
few  individuals  indeed  is  it  given  to  possess  that  extent  of  knowledge 
which  would  enable  them  to  range  through  all  parts  of  our  science ; 
and  even  had  this  Society  not  existed,  it  would  now  be  necessary  to 
unite  the  efforts  of  many  for  the  solution  of  our  problems. 

In  looking  back  on  our  past  career,  if  we  have  failed  in  ought  let 
the  failure  be  only  a  warning  to  avoid  its  cause,  and  overcome  its 
difficulty :  if  we  have  succeeded,  let  our  success  be  but  an  en- 
couragement to  further  exertion.  Remember  the  words  of  Demos- 
thenet 


%  ydp  C0TI  x^^piOTOP  abr&p  ix  rod  vaptXfiXvSSros  xp^*^ov»  rovro  vphs  r&  fi4xXopra 
fitXrurrop  Mipx^i*  hr^lroi  €l  voyO*  t  vpoffiiKt  xp«rr6pr»Pf  oirtte  cJxcr'  ohZ* 
Ap  iKwis  ^p  ainii  fitkrlm  ytpdoOai* 

But  have  we  thus  done  our  utmost  ?  I  fear  not,  and  there  is  one 
mode  in  which  many  who  perhaps  may  never  have  the  opportunity  of 
contributing  original  communications  to  our  Society,  may  yet  most 
materially  aid  the  progress  of  others.  I  mean  by  additions  to  our 
library.  And  if  a  list  of  deficiencies,  and  of  desirable  additions,  be 
laid  before  the  Society,  I  will  not  think  that  our  love  has  been  so 
chilled,  that  there  will  not  be  found  many  who  will  be  glad  to 
have  placed  here  some  contribution  which  may  link  their  name 
permanently  with  our  progress. 

Such,  gentlemen,  are  our  prospects  for  the  coming  session,  and  I 
hope  most  sincerely  that  at  its  close  I  shall  be  enabled  to  congratulate 
you  on  the  fulfilment  of  these  hopes,  satisfied  that  any  cause  which 
may  prevent  such  an  issue  must  be  one  more  general  in  its  opera- 
tions than  as  affecting  us  alone.  So  long  since  as  1831,  the  period 
of  our  first  formation,  the  able  professor  of  geology  in  Cambridge, 
speaking  firom  the  chair  of  the  Geological  Society  of  London,  in 
words  peculiarly  applicable  at  present,  and  which  seem  almost  pro* 
phetic,  eloquently  said — "  Our  studies  have  no  part  in  those  passious 
<<  by  which  mankind  are  held  asunder — the  boundaries  of  tribes  and 
^<  nations  are  blotted  out  from  our  maps — the  latest  revolutions  we 
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**  treat  of,  are  anterior  to  the  record  of  oor  race,  and  compared 
**  with  the  monnmentB  which  we  decipher^  all  the  works  of  man's 
"  hands  yamsh  oat  of  sight  If  we  have  advanced  with  a  vigorous 
^  step  for  the  last  fifteen  jears,  it  has  been  daring  the  peace  of  the 
^civiHaed  world.  The  foundations  on  which  we  build  are  so 
^widely  ^read,  that  we  require  nothing  less  than  a  free  range 
« through  all  the  kingdoms  of  the  earth — and  if  anything  should 
"  occur  to  cloud  our  prospects  or  retard  our  progress,  it  must  be 
^  accompanied  bj  some  moral  plague  which  will  desolate  the  face  of 
^  Europe.  Against  the  visitation  of  such  a  calamity  every  man 
^  whom  I  now  address  will  join  with  me  in  heartfelt  aspirations." 

Permit  me  to  add  a  word  before  concluding — to  myself  personally 
the  meetings  of  the  Geological  Society  have  been  sources  of  unmixed 
pleasure.     I  have  been  deeply  interested  at  the  time — I  can  recall 
the  hours  spent  with  you  with  still  deeper  enjoyment — the  frank  and 
cordial  kindness  I  have  experienced — the  manly  and  ingenuous 
IHendahips  I  have  formed,  and  the  warm  support  I  have  invariably 
met  with  here,  originating  in  the  congeniality  of  common  pursuits, 
have  associated  these  meetings,  in  my  mind  at  least,  with  all  that  is 
kindlj  in  feeling  and  honourable  in  principle,  and  I  would  express  my 
nncere  hope,  that  I  may  be  enabled  to  continue  them  in  the  same 
spirit     Controversies,  no  doubt,  arise,  and  these  are  inseparable 
from  the  ever  progressive  character  of  the  study ;  and  perhaps  there 
is  no  stronger  proof  of  the  vigorous  and  healthy  manhood  of  our 
science  than  the  fearless  courage  with  which  every  statement  is 
canvassed,  and  its  evidence  investigated,  before  it  is  allowed  to  take 
its  place  beside  truths  already  established;  yet  these  discussions, 
conducted  as  they  have  been  with  good  feeling  and  mutual  respect, 
snap  no  tie  of  friendship,  and  chill  not  the  warmth  of  our  intercourse. 
Let  private  dififerences  here  give  way  to  the  common  good :  no 
envious  rivalry,  but  that  generous  and  benevolent  impulse  of  hon- 
ourable emulation  which  prompts  while  it  enables  mutual  assistance : 
no  seeking  afler  victory  to  the  neglect  of  truth.     Let  our  meetings 
eontinue  to  be  distinguished  by  that  freedom  of  discussion  and  free- 
dom of  intercourse — that  unflinching  expression  of  opinion,  coupled 
with  an  equally  unflinching  kindliness  of  feeling,  which  have 
hitherto  marked  them ;  and  I  feel  assured  that  they  will  prove  to 
others,  as  they  have  done  to  myself,  the  source  of  warm  personal 
attachments,  and  of  healthy  intellectual  enjoyments. 
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November  15th,  1848.— <*  On  Oldhamia,  a  new  genas  of  Silarian  fosrils,"  bj 
Edward  Fobbbs,  Esq.,  F.B.S.,F.LJS.,  Professor  of  Botanj,  King's 
College^  London,  and  Palaeontologist  to  the  Greological  Snryej. 

The  raritj  of  organic  remains  in  the  Cambriany  or  oldest  portion  of 
the  Silurian  strata,  renders  every  addition  to  its  fanna  of  great 
palseontological  interest.  The  earliest  fossils  which  have  jet  been 
discovered  seem  to  be  certain  plant-like  impressions,  or  casts  dis- 
covered hy  Professor  Oldham,  at  Brav-head,  in  WicWow,  and 
referred  to  by  him  in  his  communication  to  this  Society  in  1844. 
These  bodies  present  the  appearance  in  most  specimens  of  a  central 
filiform  axis,  with  flBisciculi  of  short  radiating  branches  proceeding 
from  its  sides  at  regular  intervals,  or  of  bundles  of  such  filiform 
rays  without  an  axb.  A  close  examination  of  them  shows,  that 
each  branch  is  formed  of  a  series  of  articulations,  marking  the 
positions  of  minute  cells.  The  entire  body  presents  a  striking 
resemblance  to  the  arrangement  of  parts  in  certain  zoophytes,  as 
in  Sertularia  cupressina,  but  are  also  consistent  with  those  exhibited 
in  many  BRTOZOA,  as  in  Gemellaria  and  Celiaria,  an  alliance  more 
in  accordance  with  the  minute  structure.  1  propose  the  name 
Oldhamia  for  these  remarkable  fossils,  in  honour  of  their  discoverer, 
who  has  in  them  made  us  acquainted  with  what  in  all  probability 
is  a  group  of  ascidian  zoophytes,  or  rather  compound  tunicated 
molluscs,  in  stratified  rocks  of  very  early  date,  and  has  thus  fur- 
nished an  additional,  and  important  fact  in  contradiction  of  the 
crude  notion,  that  the  earliest  forms  of  animals  are  the  most  rudi- 
mentary. 

'*  On  the  maps  and  sections  of  the  Coonty  of  "Wicklow,  published  by  the  Geolo- 
gical Surrey,"  by  Pbofbssob  Oldham,  F.B.S.,  President  of  the  Society, 
and  Director  of  the  Geological  Surrey  of  Ireland. 

The  President  explained  in  detail  the  geological  map  of  the 
County  of  Wicklow,  just  published,  entering  on  the  classification  of 
the  rocks,  their  subdivisions  and  mineral  character,  and  the  method 
of  constructing  the  sections ;  and  detailed  the  principal  points  in 
which  the  researches  of  the  officers  of  the  Geological  Survey  had 
led  to  conclusions  different  firom  those  previously  published. 

The  details  of  these  researches  will  be  published  in  connexion 
with  the  Geological  Survey  of  Ireland. 
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Deeember  13t]i,  1848.—**  Propoial  for  die  general  adoption  of  a  new  and  nniform 
principle  for  Ujing  down  Greological  Sections/*  hj  Robert  Mallet,  Esq. 

On  examining  tbe  sections  accompanjing  the  many  geological 
memoirs  which  now  oceop/  this  field  of  scientific  literatore,  it  is 
in  vain  that  we  look  for  any  general  or  nniform  principle  upon 
which  thej  have  been  laid  down.  In  each  case  the  author  appears 
Qsoallj  to  have  chosen  some  arbitrary  line  of  section,  for  the  most 
part  across  the  line  of  strike,  more  or  less  obliqnel j^  and  giving  his 
preference  chiefl/  to  the  localities  where  the  dips  are  largest  and 
most  precipitous,  and  the  soccession  of  strata  the  most  complex 
and  involved. 

No  reference  to  any  particular  azimuth  has  been  deemed  of  the 
least  import ;  naj  more,  it  has  seldom  been  deemed  indispensable, 
that  the  line  of  section  should  be  taken  in  one  right  line ;  and 
instances  maj  be  quoted  in  abundance  of  valuable  memoirs  bj 
geologists  of  acknowledged  standing,  in  which  sections  are  projected 
out  into  one  plane  from  a  sinuous  line,  meandering  over  the  country 
iu  various  azimuths,  whose  directions  have  been  chosen,  wherever 
the  author  fancied  would  give  the  ''most  illustrative  section"  of 
hid  particular  views ;  sometimes  apparently  through  mere  caprice, 
and  most  commonly  more  with  reference  to  producing  a  striking, 
and  gaudy  display  of  colour  and  form,  when  attached  to  the  wall  of 
the  Society  or  lecture-room,  than  with  a  view  to  present  the  best 
and  Purest  anatomy  of  the  country  considered  as  laid  open  to 
the  eye. 

The  result  is,  that  the  existing  sections,  accompanying  memoirs 
and  reports,  are  of  extremely  limited  value — of  none,  if  the  time  and 
labour  bestowed  on  their  production  be  considered ;  and  from  their 
isolated  existence,  and  arbitrary  choice  of  direction,  they  admit  of  no 
inference  whatever  being  drawn  from  them,  as  to  the  nature  of  any 
other  section  of  the  same  country,  at  a  distance,  (whether  parallel 
or  across,)  which  may  not  be  actually  given.  Nor,  again,  do  the 
two  or  three  sections  as  ordinarily  given,  enable  any  correct  notion 
to  be  formed  usually,  as  to  the  physical  features  of  the  country 
proposed  to  be  described. 

Thus  for  example,  a  section  across  Devonshire,  taken  nearly 
north  and  south,  though  giving  a  "  highly  illustrative"  view,  per- 
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haps,  of  the  snocesnou  of  strata  wonld^  alone,  give  a  most  erroneous 
notion  of  the  physical  character  of  the  surface  of  that  countj,  and 
no  jnst  indications  of  the  class  or  degree  of  forces,  that  were  con- 
cerned in  its  formation ;  hnt  if  in  addition  to  this  section,  we  ex- 
amine another,  taken  from  Landsend,  saj  to  Shepton-mallet,  nearlj 
at  right  angles  to  the  former,  the  imagination  hecomes  at  once 
informed  as  to  the  true  physical  character  of  the  three  adjacent 
counties.  We  see  at  a  glance,  that  the  hillowy  contour,  which  the 
north  and  south  section  of  Devon  presents,  is  no  true  representation 
of  the  general  character  of  the  surface  of  the  cotmtj.  We  look  to 
the  east  and  west  section,  and  we  find  the  sharp  configuration  of 
Cornwall  gradually  rounding  into  the  more  subdued  hilly  forms 
of  Devon.  And  as  we  pass  again  into  Somerset,  we  find  formations 
of  finer  materials  have  impressed  on  its  surface  the  peculiarity  to 
which  its  scenery  is  due — rich  flat  alluvial  valleys,  level  as  seas, 
with  long  meandering  hilly  promontories  projecting  into  them,  and 
dividing  them  from  each  other,  like  forested  continents,  with  waving 
seas  of  grain  between.  Yet  north  and  south  sections  only,  of  each 
of  the  three  counties,  might  be  in  physical  contour  very  much  alike. 

To  take  a  larger  example.  If  we  suppose  a  geologist  of  our  day 
possessed  of  materials  for  a  map  of  south  America,  he  would  pro- 
bably choose  for  his  ''  most  illustrative"  sections,  one  right  along 
the  chain  of  the  Cordillera ;  and,  perhaps,  one  or  two  more,  chosen 
at  random  firom  this  or  that  spot  to  some  other,  where  the  interval 
contained  some  point  which  he  deemed  needed  enforcement  or 
'^  illustration."  His  sections  presenting  a  tremendous  jumble  of 
'^  anticlinals,"  and  enormous  disturbances,  many  of  which,  though 
close  together  in  section,  might  have  very  little  real  connexion,  and 
depending  for  very  much  below  the  surfi9use  line  on  inference,  or  too 
often  on  fancy,  would  convey  no  real  or  just  notion  of  the  physical 
surface  of  the  continent;  nor,  indeed,  convey  any  information 
whatever,  beyond  a  confused  and,  perhaps,  often  erroneous  state- 
ment of  the  succession  of  strata. 

We  shall  recur,  however,  to  this  example,  to  show  how  different 
would  be  the  result,  if  lus  sections  were  sufficient  in  number,  and 
chosen  in  right  directions. 

The  proper  uses  of  geological  sections  may  probably  be  com- 
prised under  three  heads  :-* 

] .  To  give  the  physical  features  of  the  country  correctly ;  and, 
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thn^  by  addreanng  the  educated  imaginadon  throngh  the  eje, 
to  enable  distinct  ideas  to  be  fonned,  as  to  the  sort  and  degree  of 
the  forces  concerned  in  its  conformation  and  configuration. 

2.  To  give  a  true  picture  of  the  succession  of  strata,  and  their 
true  rdations  at  distant  points  of  surface;  and  as  far  in  depth  as 
majr  be  certainly  inferred^  but  no  further. 

3.  To  suppl/  economic  information,  such  as  relates  to  coal 
measures  and  mines — mass  and  character  of  loose  surface  ma- 
terials, and  thdr  relation  to  the  subjacent  rock,  or  those  from  which 
tbej  maj  have  been  formed — quarries,  agriculture,  drainage,  &c. 

I  presume  it  will  not  be  contended  that  these  conditions  are  even 
imperfeetljr  fulfilled  bj  the  present  order  of  geological  sections. 
My  object,  then,  is  to  propose  a  new  method  which  shall  fulfil 
these  conditions  and  others  besides,  and  which  shall,  if  adopted 
generally  bj  geologbts,  confer  upon  this  part  of  our  science,  that 
uniformity  and  mathematical  character,  which  its  present  and 
prospective  positions,  and  its  intimate  relations  with  exact  science 
already  warrant. 

My  proposition  is,  that  in  future  all  geological  sections,  whether 
those  belonging  to  private  memoirs,  or  to  great  connected  works, 
as  in  national  surveys,  should  be  laid  down  and  published,  under 
the  following  conditions,  viz : — 

1.  That  all  geological  sections  shall  be  laid  down  in  the  planes 
of  great  circles,  passing  through  lines,  ruuning  due  north  and 
south,  or  due  east  and  west;  in  other  words,  in  latitude  and  in 
longitude. 

2.  That  where  several  sections  of  a  given  district  are  capable 
of  being  had,  (and  they  are  always  desirable)  they  shall  be  laid 
down  parallel  to  each  other,  and  at  equal  distances  apart,  whether 
running  north  and  south,  or  east  and  west 

3.  That  all  sections  be  plotted  to  equal  horizontal  and  vertical 
scales,  and  all  referred  to  the  half-tide  level,  for  datum  line. 

Where  several  such  sections,  both  north  and  south,  and  ^ast  and 
west  are  laid  down,  they  become  in  fact  a  sectio-planographic 
model  of  the  district  referred  to.  They  may  be  conveniently  laid 
down  upon  square-ruled  paper,  and  may  be  drawn  parallel  to  each 
other,  with  their  respective  base  or  datum  lines,  placed  at  distances 
equal  to  those  of  the  planes  of  section,  so  that  in  most  instances, 
the  two  sets  of  sections  at  right  angles  may  mutually  intersect 


24 

without  confusion,  and  be  laid  down  upon  the  same  sheets  whose 
surface  may  also  represent  a  skeleton  map  of  the  surface  of  the 
country,  i.e.,  both  sets  of  sections  maj  be  laid  down  on  a  copj  of 
the  uncoloured  map. 

From  two  such  sets  of  parallel,  normal  sections,  it  will  be  obvious 
to  any  geometer,  th^t  any  number  of  intermediate  sections,  in  any 
required  azimuths,  maj  be  inferred  hy  well  known  methods,  and 
laid  down,  as  required,  on  separate  sheets ;  and  it  is  also  plain,  that 
instrumental  means  majr  be  devised  for  mechanicallj  transferring 
such  intermediate  sections,  from  the  normal  ones,  and  plotting  them. 
So  that  when  once  the  requisite  number  of  north  and  south, 
and  of  east  and  west  parallel  sections  are  obtained,  the  whole 
district  in  question  is  laid  open,  and  maj  be,  as  it  were,  further 
anatomized,  in  whatever  directions,  not  onlj  the  original  geological 
explorer  may  then  deem  "  most  illustrative,"  either  of  the  country 
or  of  his  particular  views,  but  also  in  whatever  directions  future 
observers  or  critics  may  require,  either  for  purposes  of  the  field  or 
of  the  closet,  without  again  having  to  refer  to  anything  beyond  the 
normal  sections  and  surface  map. 

I  propose  that  north  and  south,  and  east  and  west,  sections  should 
collectively  be  called  normal  sections;  and  as  very  frequent  re- 
ference will  be  requisite  to  the  respective  directions  of  sections  in 
description,  I  would  further  briefly  call  every  north  and  south 
section,  or  one  in  latitude,  a  makrotome,  every  east  and  west  section 
or  one  in  longitude,  an  eurutome,  and  every  interm^iate  or  inferred 
section  in  some  other  azimuth,  a  mesolome.  Where  an  extended 
and  connected  survey  of  a  kingdom  is  made,  and  such  normal 
sections  are  adopted,  their  multiplication  will  render  an  easy  mode 
of  reference  to  any  one,  without  tediously  naming  the  places  of  its 
extremities,  desirable.  For  this  I  propose,  that  the  normal  sections 
on  the  meridians  of  latitude  and  longitude,  should  be  taken  as 
origins,  and  called  principal  normal  sections  ;  and  that  those  normal 
sections  occurring  between  such  be  referred  to  by  number.  Thus, 
a  principal  normal  section,  east  and  west,  on  the  meridian  of 
longitude,  passing  through  latitude,  52%  for  example,  will  be  the 
eurutome  52°,  and  all  made  parallel,  and  north  of  it,  between  it, 
and  the  eurutome  of  53°  will  be  designated  as  Eu.  1,  Eu.  2,  Eu.  3, 
&c.,  and  in  the  same  way  for  makrotomes ;  while  the  extremities 
and  directions  of  mesotomes,  may  be  at  once  indicated  by  referring 
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to  the  pointB  of  intersection  of  enmtomes  and  makrotomes^  between 
which  thej  are  drawn  as  extremes,  thos — 

620  Eu.  1.  X  1°  Ma.  2 63°  £a.  6  X  7°  Ma.  20. 

wonld  express  a  section  mnning  diagonallj  throngh  a  portion  of 
the  south  of  Ireland,  in  a  direction  north-west  and  sonth-east,  and 
whose  position  might  be  found  upon  anj  map. 

For  much  smaller  areas  of  survey,  perhaps  this  notation  might 
be  a  little  modified. 

Let  me  repeat  here,  however,  that  my  proposed  method  com* 
prises  two  distinct  propositions,  capable  of  being  adopted  separatalj 
or  together.  The  one,  thai  all  geological  sections  be  made  in  great 
circles  of  latitude  or  longitude  ;  the  other,  that  many  such  equidistant 
parallel  sections'  be  gipen  as  an  important  instrument  of  record 
in  all  cases. 

It  remains  for  me  to  add  a  few  words  in  illustration  of  some 
of  the  advantages  which  I  conceive  geologj  must  derive  from  the 
adoption  of  this  method. 

In  glancing  at  a  chart  of  the  world,  or  at  the  surface  of  a  terres- 
trial globe — however  the  eye  at  first  be  distracted  bj  the  utter 
irregularity  of  outline,  the  apparent  confusion  of  surface  and  of  all 
things  thereon — we  soon  begin  to  perceive  that  all  this  complicated 
mass  of  seemiug  accident  has  nevertheless  distinct  relations  to,  and 
has  been  in  fact  formed  by  the  great  cosmical  forces,  acting  upon,  and 
in,  the  globe — that  the  globe  itself  has  a  perfect  symmetry ;  that  the 
great  agencies  of  light,  heat,  electricity,  magnetism,  act  symmetrically 
upon  it,  that  is  to  say,  with  exact  relations  to  revolution  in,  and  plane 
of,  orbit,  and  to  its  rotation  and  axis.  Advancing  one  step  we  see 
the  tides,  winds,  ocean-carrents,  climates,  seasons,  dependant  upon 
the  former,  less  apparently  symmetrical,  because  iuTolved  mutually 
and  in  more  multiplied  conditions.  And  again  advancing,  we 
can  peiceive,  although,  we  are  as  yet  unable  to  trace  folly,  that  the 
shapes,  sizes,  and  bulk  of  continents  and  islands — the  boundaries 
of  land  and  sea— -the  lengths  and  directions  of  river  courses — the 
existence  of  inland  lakes  and  seas— of  parched  deserts — of  rainless 
T^ona— of  those  of  ever-dripping  clouds — of  thick-ribbed  ice— of 
heat  without  a  shadow — are  still  dependant  upon  these  few  great 
ruling  symmetric  forces ;  or  in  a  word,  that  every  form  and  pheno- 
menon, which  we  are  capable  of  observing  upon  our  planet,  whether 
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great  or  small — ^in  time  past  or  present — ^apon  the  earth's  surface 
or  below  it^ — and  however  apparently  paroxysmal  or  irr^;ular — 
have  reference  in  position^  in  extent,  and  in  degree,  to  those  great 
sjmmetrio  forces,  which  actuate  the  vast  machine.  If,  then, 
geologj  aim  at  nltimately  building  up,  from  the  ordination  of  these 
materials,  a  true  cosmology,  a  real  history  of  our  planet — and  to 
such  unquestionably  it  tends,  however  feeble  may  have  been  our  past 
approaches — it  is  plain  that  all  our  records  of  terrestrial  conditions, 
all  our  surveys  and  sections,  should  properly  keep  in  as  dose  con- 
nection as  possible  with  that  relation  of  symmetry,  which  i$  the 
condition  of  the  forces  upon  which  physical  geology  rests. 

Sections,  therefore,  in  great  circles  of  latitude  and  longitude, 
are  truly  normaktections,  because  the  only  sections  which  are  really 
normal  to  the  great  ultimate  powers  of  our  earth — and  as  truly 
normal,  whether  only  a  yard  in  length,  or  girding  the  world. 

When,  hereafter,  such  sections  shall  be  extended  over  vast  spaces, 
it  is  difficult  now  to  foresee  the  value  and  extent  of  the  knowledge 
which  they  must  convey  through  the  eye ;  when  they  shall  connect 
themselves  over  continents,  with  climate,  temperature,  and  seasons, 
past  and  present,  and  through  these,  with  all  the  relations  of  organic 
life — when  they  shall  be  sufficiently  extended,  to  connect  in  one 
view,  and  enable  the  imagination  to  apprehend — which  it  must 
do  before  the  reason  can  comprehend — the  relations  between  the 
interior  structure  of  our  globe,  with  the  forces  acting  upon  its 
depths  from  without,  and  the  structure  and  physical  character  of  its 
crust,  and  the  beings  which  inhabit  it. 

Let  us  recur  to  our  example  of  South  America,  and  assume  sections, 
cutting  it  into  parallel  strips  of  a  few  miles  wide,  both  north 
and  south,  and  east  and  west.  We  already  know  enough  to  see  with 
what  interest  we  might  observe  in  the  makrotomes,  the  long  pre- 
vailing swelling  outline  of  the  land — the  great  river  courses — the 
deep  depressions — the  sudden  uprearing  of  the  serrated  crests  of  the 
Andes;  and  in  the  eurutomes,  as  the  eye  traversed  over  them, 
from  south  to  north,  we  should  see  the  rocky  land  abruptly  plunging 
into  the  oceans  on  either  hand,  but  soon  stretching  out  on  the  right 
into  the  elevated  mighty  table  land  of  the  Pampas,  with  the  crests 
of  the  Cordillera,  ramparting  the  Pacific,  and  the  long  sloping 
plains  to  the  east  that  connect  the  Pampas  with  the  Atlantic ;  such 
would  be  the  first  glance,  but  who  shall  set  a  limit  to  the  amount  of 
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I^jncal  infonnadoD,  wtdoh  snoh  a  set  of  sections  would  convej^ 
whai  tbe  rocks  below,  in  their  relations  of  position,  magnitude  and 
nature  were  laid  open  to  the  eje,  in  direct  connection  with  all  the 
forces  and  conditions  of  the  surface ;  what  might  we  not  gather  at 
a  look  from  such  a  picture  P 

Oneness  and  largeness  of  view  are  essentials  to  grasping  the 
primal  ideas  of  formative  forces — the  hypotheses,  if  not  the  theories, 
upon  which  geology  depends.  The  want  of  these  has  at  all  times, 
hut  most  strikingly  in  the  epoch  of  Werner,  retarded  its  progress. 
Of  late  a  great  advance  has  been  made  in  the  right  direction  by 
the  publication  of  physical  atlasaes  by  Berghaus,  Johnston,  and 
others.  These,  however,  do  not  meet  the  peculiar  wants  of  geology, 
tnd  with  much  de^e  to  avoid  that  sanguine  vAir  which  always 
follows  a  new  thought,  I  cannot  avoid  the  belief,  that  the  exten- 
sion of  sections  such  as  I  now  propose,  would  be  found  an  organon, 
a  maclune  of  discovery  in  physical  geology,  such  as  the  indeter* 
minate  calculus  has  been  in  its  application  to  exact  science. 

Contoured  maps  have  already  been  proposed;  and  in  some 
places  executed  as  aids  to  geological  investigation.  Without  deny* 
ing  their  utility,  I  cannot  admit  that  they  are  any  substitnte  for 
these  sections ;  they  give  no  connexion  between  the  surface  features 
and  what  b  below ;  nor  do  they  lead  the  mind  through  the  eye 
to  connect  the  formation,  and  configuration  of  the  land,  with  the 
forces  which  have  moulded,  and  which  are  acting  upon  it,  and  with 
its  biological  relations :  for  example,  what  information  can  a  con- 
toured geological  map  give  of  the  relation  at  various  points  over  a 
laiige  area,  between  the  nature  and  depth  of  loose  superficial 
deposits,  and  the  sort  and  positions  of  the  rocky  formations  below, 
or  of  both,  with  the  past  and  present  forces  which  have  ground 
down  and  distributed  the  former.  But,  again,  contours  can  scarcely 
be  extended  beyond  the  land,  yet  it  would  be  of  great  value  that  all 
geological  sections  should  be  produced  as  far  as  possible  imder  the 
sea.  How  vast  a  proportion  of  the  whole  surface  of  our  globe  is 
hidden  by  the  ocean ;  yet  in  it,  and  especially  round  our  shores, 
the  great  and  ceaseless  elaboration  goes  on,  by  which  new  lands 
are  formed,  and  the  earth,  which  has  "  waxed  old  as  doth  a  gar- 
ment," is  ''  changed  as  a  vesture,"  and  again  fitted  for  the  use  of 
man.  The  mere  outline  of  sea-bottom,  if  laid  down  according  to 
the  preceding  plan,  as  far  as  soundings  extend,  would,  in  connexion 
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with  the  sectional  geology  of  the  adjacent  land^  and  with  the  known 
tidal  correntSy  give  much  new  and  valoable  informatioh ;  most  so, 
if  specimens  of  the  sea-bottom  dredged  np  at  many  known  points 
were  examined  extemallj  and  chemically. 

But  one  instance  of  such  sea-bottom  sections  has  met  my  eye* 
It  is  the  chart  of  the  Grerman  ocean  given  in  Mr.  Robert  Stevenson's 
accoxmt  of  the  Bell-rock  Light-house,  in  which,  with  that  intuition 
of  symmetry,  which  belongs  to  the  eye  of  the  Engineer,  he  has 
made  every  section,  in  great  circles  of  longitude ;  and,  although  the 
sections  are  not  numerous,  yet  the  chart  conveys  to  the  eye  a  clear 
notion  of  the  aqueous  forces  that  have  conspired  to  produce  the 
singular  sea-bottom  between  the  coasts  of  Scotiand  and  Norway, 
England,  Holladl^  and  Denmai'k.  In  such  sea  sections,  the  half- 
tide  level,  of  course,  should  become  the  datum,  so  that  the  sea 
surface  should  coincide  in  level  with  the  base  or  datum  line  of  the 
land  sections. 

Had  this  paper  not  already  extended  to  too  great  length,  I  might 
proceed  to  show  the  value  as  economic  instruments,  which  the 
mapping  our  own  countries  by  such  "geological  sections  would  give. 
Of  what  use,  to  coal-winning,  quarrying,  and  mining,  they  would  be 
— ^not  only  in  opening  to  the  eye  the  very  bowels  of  the  land,  and 
laying  bare  the  secret  places  of  its  treasures,  but  in  showing  the 
probable  extents  of  subterraneous  water  sources;  the  directions 
of  their  outpourings  and  the  best  means  of  diverting  them  from  the 
working  below,  or  bringing  them  in  springs  and  wells  to  the  surface 
for  use. 

Of  what  value  to  the  agriculturist  in  showing  him  the  magaunes 
of  ancient  rock,  from  which  his  soils  have  been  transported — 
where  these  are  fertile — where  barren,  and  why ;  the  direction  and 
capability  of  local  drainage,  and  its  relations  to  the  natural  water- 
sheds of  the  land.  But  these  and  other  such  points  I  must  leave 
to  the  sagacity  of  geologists,  and  conclude  with  but  one  more 
remark. 

Actual  models,  geologically  coloured,  have  been  sometimes  re- 
commended as  the  best  representations  of  districts. 

To  models  belongs  one  defect,  which  they  have  in  common  with 
all  geological  maps.  The  actual  surface  of  the  land  everywhere 
consists,  pardy  of  solid  earth-fast  rock — ^the  skeleton,  so  to  speak, 
of  our  mother  earth ;  the  other  of  masses  of  loose  material^  laying 
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scattered  over  it  here  and  there — ^which,  like  clothing  with  flesh, 
rounds  and  smooths  the  outline  of  our  landscape. 

Now  so  far,  no  principle  whatever  appears  to  have  been  fixed 
by  geologists,  as  to  whether  in  anj  given  map,  they  shall  represent 
the  subjacent  rock  formations  only,  over  the  whole  surface,  or  the 
loose  superficial  deposits  only,  or  how  much  of  either ;  and,  acoord- 
inglj,  most  geological  maps  present  a  verj  puzzling  mixture  of  loose 
tronsparied  materials,  shown  as  the  formation  of  the  surfiause  in  one 
place,  and  fixed,  or  non-transported  rock,  at  others.  For  example, 
if  the  actual  surfiace  materials  be  adopted,  as  those  most  proper  to 
be  mapped,  and  it  is  difficult  to  see  any  principle  upon  which  any 
other  choice  has  been  made;  then  a  geological  map  of  Ireland 
would  present  little  more  than  post  tertiary  gravds  and  peat ;  but 
its  actual  maps  have  partly  shown  these,  and  partly  showo  the 
rock  below  them,  leaving  both  sides  of  the  subject  incomplete. 
Both  should  be  shown,  if  possible,  because  both  have  intimate 
connexions,  and  are  of  scientific  importance  as  well  as  of  economic 
value ;  but  neither  map  nor  model  can  by  possibility  compass  thb 
— and  while  geologists  would  certainly  make  an  advance  towards 
a  principle,  by  either  giving  us  in  their  maps,  the  surface  or  the 
formative  rock — either  giving  us  the  *'  rock  or  the  rubble,"  and  not 
sometimes  the  one,  and  sometimes  the  other ;  the  greatest  advance 
would  be  to  construct  our  geological  charts,  so  as  to  show  both 
— and  this  condition,  the  system  of  parallel  normal  sections  which  I 
propose,  can  completely  fulfil,  as  is  obvious  without  further  en- 
largement 

P.S.— ^ince  this  paper  has  been  written,  I  have  been  favoured  by  a 
note  from  Professor  Oldham,  enclosing  me  a  sheet  of  the  Geological 
Survey  of  County  Wicklow,  upon  which,  in  accordance  with  my 
suggestion  made  at  our  last  meeting,  (November  1 848,)  he  has  caused 
some  normal  sections  to  be  drawn  in.  These,  although  further  apart 
than  they  might  have  been,  had  there  been  more  time  for  adding 
to  their  number,  fully  show  the  practicability  and  value  of  maps 
having  both  systems  of  normal  sections  laid  down  upon  one  sheet, 
and  mutually  intersecting.  I  cannot  avoid  congratulating  my 
fiiend.  Professor  Oldham,  upon  thus  being  the  first  geologist  to 
adopt,  (with  his  usual  zeal  for  improvement,)  a  system  which  I 
hope  all  geologbts  will  accept,  and  extend  the  use  of  universally.   - 
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December  13th,  1848.— ^<  On  the  Silarian  fottils  collected  bj  the  Geological  Snnrc^r 
of  Ireland,  at  Portrane,  Co.  of  Doblio,"  bj  Edward  Forbes,  T.BUS^  &c. 
Profefior  of  Botany  in  King's  College,  London,  and  Palaoniologift  to  the 
Geological  Sorrey. 

The  author  comiDriDicated  to  the  Society  last  session  his  observa- 
tions on  the  silnrian  fossils  of  the  Chair  of  Kildare,  and  shewed 
how  the  beds  in  which  thej  were  fonnd  were  of  a  lower  silnrian 
age,  and  the  eqnivalents  of  the  "  Bala  beds"  in  Wales.  By  this 
determination,  a  base  line  for  the  Irish  silnrian  strata  was  obtained 
paleeontologically,  and  a  great  step  gained  towards  their  comparison 
with  similar  beds  in  the  sister  conntrj.  Since  that  time,  con- 
9iderable  collections  have  been  made  at  Portrane,  and  an  examin- 
ation of  them  has  confirmed  their  identity  with  the  Kildare  beds, 
and  the  conclusions  formerly  inferred  concerning  the  age  of  the 
latter.  The  published  lists  of  Portrane  species,  given  in  Mr.  Griffith's 
aynopos,  drawn  np  by  Mr.  M'Coy,  includes  sixteen  forms,  one-half 
of  which  are  corals,  and  the  remainder  are  brachiopoda.  A  pro- 
visional examination  of  the  Survey  collections  has  yielded  at  least 
as  many  as  seventy-seven,  amongst  which  are  twenty-three  trUobites, 
ten  gasteropoda,  four  lamellibranchiata,  and  twenty  brachiopoda. 
Several  of  these  are  new,  and  some  of  them  very  remarkable ; 
more  than  forty  of  them  are  identical  with  species  from  the  Chair 
of  Kildare,  including  many  of  the  most  characteristic,  as  HkenuM 
Bowmannif  very  plentiful ;  SphcBrexochw  caitms  ;  Spirifer  H/oraiutf 
trnmlaris,  and  monilifer;  LeptcBtia,  sericea,  guingvecoataiayBixA  depressa; 
Naticopsii  concinna ;  Turbo  ritpestru ;  and  Orthoceras  gregarium. 
Some  other  remarkable  species  are  identical  with  characteristic 
forms  from  the  silurians  of  Tyrone.  The  Portrane  beds  are  locally 
peculiar  for  the  quantities  of  corals  they  contain,  and  for  the  pre- 
sence of  Trinuciei  in  their  limestones.  These  local  peculiarities 
are  of\en  striking  in  beds  equivalent  to  the  Bala  limestones. 
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January  10th,  1849«— '<  On  the  Cottiiigi  ezpoaed  od  tiie  line  of  the  Dnhlin  and 
Belfast  Jonction  Bailway,  by  Gborob  Y.  Du  Notbb,  Esq.  Geological 
Soirey  of  Ireland. 

Ths  sections  which  this  eveiUDg  I  have  the  honour  to  submit  to 
the  Societj,  at  the  request  of  Professor  Oldham^  our  President,  and 
DirectCNT  of  the  Greological  Sunrej  of  Ireland,  represent  portions  of 
the  line  of  railwaj  extending  from  Drogheda  to  Newrjr,  termed  the 
Belftet  Junction,  and  include  a  distance  of  about  eleven  miles,  oom- 
mencing  at  Dromiskin^  and  terminating  near  Jonesboroagh'road^ 
about  six  miles  north  of  Dundalk. 

Before  calling  jour  attention  to  the  most  interesting  part  of  this 
section,  which  occurs  at  Faughart,  north  of  Dundalk,  I  must  offer 
some  brief  remarks  on  the  cuttings  north  of  Dromiskin.  Here  we 
observe  a  bed  of  dark  purple  vesicular  trap,  variable  in  thickness, 
which  appears  to  cut  in  a  horizontal  manner  through  the  green,  grittj, 
and  siltj  slates  of  the  old  silurian  system.  The  trap,  besides  con- 
taining large  included  masses  of  pure  grejr  carbonate  of  Ume^ 
abounds  with  minerals — ^those  most  prevalent  being  quartz,  oalce- 
donjy  carbonate  of  lime  in  geodes,  and  cubical  iron  pjrrites.  The 
slates  in  junction  with  it  are  changed  to  a  kind  of  porcelain,  and 
otherwise  rendered  hard  and  splinterj.  Again,  about  one  mile 
nearer  Dundalk,  we  find  a  good  exMnple  of  the  power  possessed  hy 
the  former  drift  action,  whether  it  was  water,  mud,  or  ice,  or  all 
three  combined,  to  move  slightlj  large  and  extennve  masses  of  slate 
finom  the  surface  of  the  subjacent  and  nearlj  vertical  rook. 

Passing  Dundalk,  we  find  a  cutting  of  about  five  hundred  feet 
bejond  Forkhill-road,  through  the  green  gritty  slates  and  red  and 
green  shales  of  the  system  alluded  to ;  and  here  we  observe  three 
cutting  djkes  of  dark  bronzy  purple,  homblendic  and  micaceous  trap. 
The  thickness  of  these  dykes  is  consecutively  five  feet,  one  foot,  and 
fimr  feet  In  two  instances  their  strike  corresponds  with  that  of  the 
dates.  In  the  third  example  the  dyke  cuts  obliquely  through  them 
at  an  angle  of  about  five  degrees. 

These  are  the  only  facts  worth  recording  in  the  district  over 
whidi  we  have  passed ;  and  I  shall  now  attempt  to  describe  those 
sngular  cuttings  at  Faughart.  At  the  old  road  to  Newry  these  cut- 
tings commence,  and  extend  northwards  for  the  distance  <^  2,150 
feet.    The  section  at  first  exposes  old  silurian  green  gritty  slates,  and 
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green  and  purple  shales,  which  are  all  more  or  less  contorted  and 
confbsed  for  the  distance  of  two  hundred  and  fifteen  feet,  when  a 
break  occurs,  and  we  get  to  hard  greenish  slates,  observable  for  the 
distance  of  two  hundred  and  twenty  feet,  having  an  average  dip 
N.N. W.,  the  direction  of  the  rails  being  fortj  degrees  E.  of  N.  and 
W.  of  S.  In  the  centre  of  this  mass,  and  running  through  it,  we 
find  a  dyke  of  fine-grained,  dark-coloured  trap,  three  feet  thick,  in 
places  resting  on  the  edges  of  the  slates,  at  others  on  their  uneven 
surfaces.  On  the  west  side  of  the  cutting  this  trapd  jke  is  traceable 
for  the  distance  of  eight/  feet,  with  a  strike  N.  and  S.,  at  a  variable 
angle  of  inclination  to  the  E.  and  W.,  the  slates  in  contact  with 
it  having  undergone  a  certain  amount  of  hardening. 

We  find  the  green  and  red  slates  appearing  in  small  patches  north 
of  this,  for  the  distance  of  three  hundred  feet,  and,  before  we  lose 
them,  thej  dip  S.  80^,  thus  appearing  to  form  a  sjmclinal.  I 
should  remark,  that  where  we  lose  the  slates  they  become  of  a  dark-red 
claret  colour,  and  the  exact  spot  where  thej  disappear  is  not  seen ; 
thej  probably  are  cut  off  hy  a  considerable  fault.  In  the  distance 
of  a  few  yards  we  meet  a  singular  bed  or  mass  of  light  grey  limestone 
nodular  conglomerate,  enclosed  in  dark-red  purple  friable  shale,  por- 
tions of  which  adhering  to  the  nodules  cause  them  externally  to  re- 
semble it  in  colour.  What  this  conglomerate  is  I  am  unable  to  say. 
The  section  on  the  railway  affords  no  data  to  determine  its  position 
or  name,  and  my  examination  did  not  extend  to  much  of  the  sur- 
rounding country. 

We  can  trace  this  mass  for  thirty  feet,  and  above,  and  apparently 
resting  on  it  at  a  low  angle,  are  soil  dark-red  shales,  and  coarse- 
grained felspathic  dark-red  grits  of  what  appears,  from  its  lithologi- 
cal  character,  to  be  old  red  sandstone. 

The  succeeding  one  thousand  feet  of  the  section  is  occupied  by  this 
sandstone,  which,  throughout  the  entire  distance,  is  traversed  in 
every  direction  by  large  and  small  masses  of  trap  of  different  ages, 
forming  vertical  cutting  dykes  as  well  as  horizontal,  and  I  tWnk 
contemporaneous  beds  or  flakes.  As  these  are  of  much  interest  they 
merit  a  description  in  detail. 

At  Faughart  Farm  Road-Bridge,  where  the  sandstone  first  appears 
dipping  E.  and  S.  of  E.,  at  a  maximum  angle  of  about  twenty 
degrees,  we  observe  interstratified  with  it  a  bed  of  dark  purplish 
green  and  fine-grained  splmtery  trap,  idx  feet  thick,  resting  on  a 
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dun  seam  of  brown  earth.  This,  in  connexion  with  the  fact  of  the 
trap  being  dislocated  bj  the  same  faults  which  displace  the  sand* 
stime,  disposes  me  to  regard  it  as  contemporaneous  with  the  latter, 
and  thnSy  in  the  following  descriptiouy  I  venture  to  designate  it  bj 
the  term,  ^*  old  trap  bed." 

Passing  Fanghart  Bridge,  and  included  in  the  short  distance  of  one 
hnndred  and  four  feet,  we  observe  seven  distinct  breaks  in  the  sand- 
stone, which  likewise  displace  the  included  old  trap  bed ;  at  two  of 
these  fractures  there  are  small  masses  of  recent  intruded  trap 
making  their  waj  through  the  more  ancient  trap  bed  as  well  as  the 
sandstone ;  and  on  the  east  side  of  the  cutting,  some  distance  re- 
moved firom  it,  one  of  these  intrusions  assumes  the  appearance  of  a 
djke  ^ye  feet  in  thickness. 

The  sandstone,  with  its  associated  bed  of  trap,  is  now  undis- 
turbed for  the  distance  of  one  hundred  and  twent j-five  feet,  when 
thej  are  both  abruptly  cut  through  bj  a  large  funnel-shaped  cleft  or 
hollow,  fortj  feet  wide  at  top,  and  filled  with  brown  clay  and  rolled 
masses  of  grits  and  primary  rocks.  Along  the  south  Dacc  of  this 
deft  a  large  mass  or  dyke  of  recent  trap  has  burst  up,  and,  attacking 
the  lower  surface  of  the  old  trap,  appears  to  have  melted  it.  The 
reomt  mass,  having  cut  through  the  older  bed,  assumes  the  form  of 
a  wedge,  about  ten  feet  thick  at  the  base,  and  cuts  diagonally  up- 
wards through  the  bedding  of  the  sandstone,  having,  close  to  its 
junction  with  the  upper  surface  of  the  old  trap,  sent  ofif  a  horizontal 
sheet  of  trap,  one  foot  thick,  into  and  parallel  with  the  bedding 
of  the  sandstone.  Below  this  flake  of  trap,  one  bed  of  sandstone 
remains,  one  foot  thick,  and  which  rests  immediately  on  the  up- 
per sor&ce  of  the  old  trap  bed. 

At  the  Jiorth  side  of  the  cleft,  the  old  trap  again  appears,  having 
resting  on  it  eight  feet  of  sandstone,  which  is  capped  by  a  bed 
of  trap,  six  feet  thick,  which,  from  its  mineral  structure,  I  am  in- 
duced to  r^;ard  as  recent.  At  the  distance  of  thirty-four  feet 
from  the  north  side  of  this  cleft  we  observe  a  fault  displacing 
the  beds  to  the  amount  of  four  feet,  and  then  we  have  a  large 
trip  dyke,  six  feet  thick,  cutting  vertically  through  the  old  trap 
and  sandstone — ^the  former  appearing  at  the  bottom  of  the  section, 
and  extending  northwards  for  the  distance  of  about  twenty  feet,  when 
it  d]ea(^>ears.  The  cutting  dyke  to  which  I  have  just  alluded,  is 
eompact,  light  grey,  coarse-grained,  and  vesicular  in  the  centre, 
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but  quite  spheroidal  and  ochreons  ftt  the  wmlLi.  Its  strike  is  N. 
and  S,,  crossing  the  railway  cnttiDg  obliquely.  At  an  elevation  <^ 
about  twelve  feet  from  the  bottom  of  the  section  it  traverses  a  hori- 
zontal bed  of  recent  trap,  of  six  feet  in  thickness,  wMch  appears  to 
have  forced  its  way  into  the  bedding  of  the  sandstone.  To  the 
south  of  this  d  jkcy  and  on  top  of  the  section — that  is,  about  twenty 
feet  above  the  level  of  the  rails — there  is  a  portion  of  a  second  bed 
of  recent  trap  also  resting  uniformly  on  the  sandstone.  It  is  not 
improbable  that  both  the  trap  beds  last  noticed  may  have  been  given 
off  by  this  cutting  dyke. 

At  the  dbtance  of  nearly  two  hundred  feet  north  of  this  dyke  a  mass 
of  trap  has  burst  through  the  sandstone,  which  is  here  thick  bedded, 
coarse-grained,  and  compact,  and  it  sends  off  to  the  southward  two 
beds— the  lower  averaging  two  feet  in  thickness,  and  one  hundred 
and  thirty  feet  in  length,  the  upper  something  more  than  one  foot 
thick  and  forty  feet  in  length,  both  beds  following  the  bedding  of 
the  rock,  into  which  they  have  been  intruded ;  while  to  the  northward 
the  same  rent  has  given  off  a  thin  flake  of  trap,  averaging  but  one 
foot  in  thickness,  and  running  along  the  bedding  of  the  sandstone 
for  the  distance  of  three  hundred  and  twenty  feet,  accurately  fol- 
lowing the  various  contortions  and  curvatures  of  the  beds.  In  (me 
place  on  the  east  side  of  the  rails  this  bed  is  observed  to  branch  into 
two,  and  in  one  instance  on  the  west  side  of  the  section  a  thin  trap 
bed  tapers  to  a  fine  point,  presenting  the  appearance  of  a  succes- 
sion of  spheroids  lessening  in  size. 

Tedious  and,  perhaps  uninteresting  as  a  description  such  as  this 
may  be,  I  feel  sure  that  a  visit  to  the  place  which  I  have  described 
will  never  disappoint  any  geologist;  and  if  he  possess  a  proper 
share  of  enthusiasm  he  will  linger  with  pleasure  over  the  striking 
tableau  of  former  volcanic  action  there  presented  to  him;  and 
to  detail  the  wondrous  story  there  told  with  such  mysterious  sim- 
plicity and  eloquent  silence  will  ever  recall  to  him,  as  it  does  to  me^ 
the  first  impressions  of  the  place,  which  must  be  those  of  wonder 
and  delight. 

I  will  conclude  my  description  of  the  remaining  portion  of  the 
railway  cuttings  under  consideration,  by  observing,  that  beyond  the 
red  sandstone  at  Faughart,  the  section  exposes  a  mass  of  green 
grits  and  slates  contorted  and  fractured  in  a  singular  variety  of 
ways,  and  in  the  short  distance  of  four  hundred  feet  cut  through 
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bj  four  djkes  of  trmpy  the  largest  of  which  is  mx  feet  thick.  Thej 
are  all  nmpU  djkes,  and  do  not  seem  to  be  connected  as  at  the 
Fanghart  cutting. 

At  tiie  distance  of  one  thoaind  two  liimdred  feet  northwards 
a  large  elvan  of  porphjrilie  granite  occnre  at  the  east  side  of 
the  Tmtmmjf  and  even  throngh  this  a  trap  djke  has  found  its  waj. 
I  svgnt  Bot  bring  able  to  offer  a  detaOed  description  of  this  portion 
of  the  line,  m  it  was  qnite  concealed  by  debris.  Certainly  the 
locality  under  consideration  is,  par  excettenoe,  the  region  of  trap 
djkea. 

Beyond  tins,  as  we  approadi  Claret  Rock  Hill,  the  cuttings 
bad  not  been  commenced  during  the  month  of  Maj  last ;  and  as 
diej  were  intended  to  be  to  the  great  depth  of  fifty-four  feet  through 
tttt  alatesy  I  have  no  doubt  but  that  many  carious  trap  dykes  will  be 
diere  discovered. 

At  Claret  Rock  Hill  the  excavations  are  through  the  granite, 
and  here  trap  again  appears,  cutting  through  the  former  rock  in 
Hues  agreeing  to  its  jointing.  In  the  dbtance  of  five  hundred  feet 
die  trap  ^reads  out  through  the  granite  in  flakes,  seams,  and 
dkreads— in  some  instances  moulding  itself  to  the  joints,  at  others 
cutting  directly  through  the  rock,  independent  of  all  fissures.  Those 
cuttings  terminate  at  the  small  stream  which  forms  the  boundary  of 
the  counties  of  Louth  and  Armagh  ;  and  the  last  object  visible  in 
them  is  a  tn4>  dyke,  striking  north  and  south,  and  five  feet  thick. 

Near  to  Jonesborough  road  the  cuttings  are  through  granite, 
and  close  to  the  stream  south  of  the  same  locality  a  mass  of  trap,^ 
fircnn  forty  to  fifty  feet  in  thickness,  appears  in  the  granite,  ap- 
parently affecting  it  so  much  at  its  junction  as  to  cause  the  latter 
rock  to  decompose  into  «  green  friable  mass  for  the  distance  of 
many  yards  north  and  south  of  the  trap. 

Tliis  paper  was  illustrated  by  the  detailed  sections  prepared  for 
the  Geological  Survey  of  Ireland,  to  a  scale  of  forty  feet  to  the 
inch. 
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<'  On  the  cQttings  of  the  Belfast  and  Ballymena  Bailway/'  by  James  M*Ada v, 

Esq.,  F.G.S.,  LoD. 

The  Belfast  and  Balljmena  Railway  being  now  finished,  it  may 
not  be  uninteresting  to  describe  some  of  the  phenomena  presented 
to  the  geologist  in  the  cuttings.  None  of  the  cuttings  being  very 
deep,  there  is  not  the  variety  of  geological  structure  brought  to  view 
that  might  have  been  expected  in  a  section  wholly  in  the  county  of 
Antrim.  However,  some  of  the  phenomena  are  very  striking,  and 
a  description  of  them  should  be  preserved  by  way  of  record. 

On  leaving  Belfast  the  course  of  the  railway  is  along  the  north 
side  of  Belfast  Lough,  and  is  upon  an  embankment  until  it  reaches 
Macedon  Point,  where  there  is  a  cutting  through  variegated  marie, 
containing  gypsum,  and  a  whyn  dyke  is  also  traversed ;  the  dyke, 
like  the  rest  in  the  county  of  Antrim,  runs  almost  north  and  south, 
but  it  has  a  peculiarity  in  its  being  inclined,  or  with  a  sloping  side, 
and  not  perpendicular.  The  marie  contains  various  thin  subor- 
dinate beds  of  sand ;  but  it  is  worth  mentioning,  as  a  botanical  fact, 
that  the  year  after  the  cutting  was  made  in  the  marie,  the  sides 
became  covered  with  the  common  weed,  the  Sinapis  arvensb,  a 
cruciferous  plant  containing  sulphur,  which  it  evidently  elaborated 
from  a  soil  rich  in  sulphate  of  lime.  At  Macedon  the  railway 
leaves  the  shore,  and  proceeds  through  shallow  cuttings  of  surface 
soil  to  Carrickfergus ;  a  short  way  from  which  place  it  branches  oflF 
towards  Ballymena,  and  going  inland  we  come  to  the  first  cuttings 
through  rocks,  at  Mossley.  Here  the  section  through  the  trap 
rock  b  very  instructive,  as  a  portion  of  the  earth's  surface  is  ripped 
open  in  a  way  that  enables  us  to  observe  the  phenomena  very 
closely.  The  surface  soil  is  from  six  to  ten  feet  in  thickness,  and 
contains  loose  pieces  of  trap  of  a  large  size ;  underneath  is  the  trap 
rock  in  situ,  which,  near  the  summit  of  the  cutting,  has  a  bedded 
appearance,  and  contains  many  white  veins  formed  by  infiltration. 
It  is  very  hard,  especially  in  the  upper  beds,  and  is  also  amygdaloidal 
in  its  mass,  containing  vast  quantities  of  imbedded  minerals,  as 
steatite,  calcareous  spar,  and  several  kinds  of  zeolites;  some  por- 
tions of  the  trap  are  loose  grained,  and  in  this  state  they  exhibit 
very  instructively  the  minerals  augite  and  feldspar,  of  which  the 
mass  of  the  trap  is  composed.  Descending  in  the  cutting,  rubbly 
beds  are  interlaced  with  the  hard  beds,  the  whole  being  generally 


37 

horizontal ;  the  lower  portions  are  very  red  ooloared,  and  towards 
the  eastward  it  has  sometiines  an  arenaceous  aspect  The  concre- 
tiona  are  of  idl  shapes ;  bat  the  stracture,  especially  of  the  hard,  is 
generally  trihedral,  as  may  be  freqaently  observed  in  other  localities. 
Towards  the  westward  the  beds  become  more  inclined  in  that  direc- 
tion, and  are  sometimes  of  a  greenish  colour.  We  often  see  musses 
of  a  concentric  structure,  having  hard  nuclei,  with  softer  matter 
about  them;  these  concentrics  are  often  visible  in  the  middle  of  the 
beds  exposed  at  the  sides  of  the  cutting,  and  exhibit  a  very  beautiful 
appearance. 

On  leanng  Mossley  the  railway  cuttings  are,  for  a  considerable 
way,  through  superficial  soil  and  bog.  We  observe  frequently 
rolled  pieces  of  chalk  and  flint  in  the  soil,  the  occurrence  of  which 
can  only  be  explained  by  there  having  been  at  one  period  a  denu- 
dation in  the  neighbourhood,  and  large  portions  of  the  chalk  forma- 
tion swept  away,  leaving  debris  behind  it.  TMs  denudation  will 
account  for  some  of  the  open  spaces  in  the  hills  about  Belfast,  and 
the  occurrence  of  chalk  and  flint  gravel  not  only  in  that  neigh- 
bourhood, but  in  the  opposite  county  of  Down,  where  it  b  very 
abundant. 

The  next  interesting  cutting  through  trap  is  in  Ballypallady,  at 
Steenson's  quarry.  The  trap  here  presents  a  beautiful  appearance, 
bdng  hard,  amygdaloidal,  and  very  rich  in  zeolites,  especially 
chabasie  of  a  very  fine  description.  As  at  Mossley,  the  upper  part 
of  the  trap  has  a  bedded  aspect ;  but  the  whole  mass  is  formed 
of  concretions,  generally  having  greenish  steatite  in  the  interstices. 
Hiese  concretions  seem  to  be  largest  near  the  surface.  In  this 
quarry  is  a  curious  vein  of  ochreous-coloured  trap,  almost  perpen- 
dicular. The  embedded  zeolites  are  extremely  fine,  and  the  mineral 
collector  would  here  obtain  a  rich  harvest. 

On  leaving  Ballypallady,  the  railway  passes  along  an  embankment, 
on  which  are  many  pieces  of  an  ochreous  substance ;  the  remarkable 
appearance  of  which  at  once  strikes  the  geologist,  who  becomes 
curious  as  to  where  the  like  occur  in  situ.  His  curiosity  is  gratified 
at  the  next  cutting  in  Ballyhartfield,  which  is  the  most  remarkable 
on  the  whole  line  of  railway,  and  is  perhaps  one  of  the  most  inter- 
esting sections  afforded  by  any  line  of  railway  in  this  country. 

At  the  eastern  end  of  the  cutting  at  Ballyhartfield  the  trap  comes 
down  to  the  bottom,  rising  as  we  go  westward,  and  covering  by  a 
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thickness  of  only  a  few  feet  the  subjacent  beds.  It  freqoentlv 
contains  concentric  concretions,  similar  to  those  in  the  other  cut- 
ting, but  mnch  finer,  sometimes  giving  it  a  rude  columnai  aspect. 
It  contains  many  dmses,  in  which  are  steatite,  carbonate  of  lime, 
mesotype,  andchabasie — the  steatite  sometimes  occupying  the  middle 
of  the  druse,  surrounded  with  one  of  the  other  minerals.  Under 
this  is  a  seam  of  dark  buff  ochre  or  lithomarge,  succeeded  by  a 
black  seam  affording,  according  to  the  analysis  of  Dr.  Hodges, 
Professor  of  Chemistry  in  the  Belfast  Institution,  about  nine  per 
cent,  of  carbonaceous  matter.  Under  this  are  several  beds  of 
ochres  of  various  colours,  red,  lilac,  buff,  bro?m,  &e, ;  some  beau- 
tifully speckled ;  the  whole  presenting,  before  the  sides  were  soiled 
over,  an  appearance  resembling  a  painted  geological  model;  in 
fact  it  is  almost  impossible  to  convey  in  words  an  idea  of  the  geo- 
logical beauty,  (so  to  say,)  of  this  section.  Throughout  these 
ochres  there  are  many  concentric  concretions  similar  to  those  in 
the  trap,  and  which  are  very  remarkable  objects ;  the  nuclei  being 
sometimes  trap  with  layers  of  ochre  about  it,  and  sometimes  the 
entire  concentric  b  composed  of  ochre ;  one  was  very  remarkable, 
its  centre  being  of  a  light  blue  colour,  with  thin  yellow  surrounding 
layers.  The  following  is  the  result  of  the  analysis  of  thia  ocbn  bj 
Dr.  Hodges: — 
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This  ochre  is  of  frequent  occurrence  in  other  places  in  the  county 
of  Antrim,  and  from  the  quantity  of  iron  which  it  contains,  it  has 
become  an  object  of  interest  in  an  industrial  point  of  view.  At 
Newton  Crommelin  experiments  were  made  on  a  large  scale,  for 
the  purpose  of  smelting  it  with  peat  charcoal,  and  it  yielded  ex- 
cellent iron,  but  for  so  far  no  work  has  been  established  for  the 
purpose  of  commerce.  It  might  also  be  easily  manufactured  into 
a  pigment. 

The  section  at  Ballyhartfield  displayed  some  interesting  whin 
dykes,  in  the  vicinity  of  which  the  concentric  concretions  above 
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mendoned  generallj  become  more  numerous;  between  the  dykes 
and  the  adjommg  beds  there  is  sometimes  a  seam  of  earthj  matter. 
In  toe  overlying  trap,  as  well  as  in  the  dykes,  there  are  thin  veins 
of  a  white  substance,  evidently  formed  by  infiltration,  the  analysis 
of  it  showing  it  to  contain  eighty-three  per  cent,  of  carbonate  of 
lime.  Before  leaving  Ballyhartfield  it  may  be  right  to  observe,  that 
it  is  the  only  cutting  on  the  line  of  railway  in  which  the  trap 
is  wholly  cut  through,  so  as  to  give  a  good  idea  of  the  beds 
underneath. 

Proceeding  westward  into  the  townland  of  Ballymartin,  the 
railway  passes  through  a  cutting  somewhat  similar  to  that  in  Bally- 
hartfield. Here  the  trap  has  a  bedded  appearance,  and  is  some- 
what decomposed ;  a  blackish  clay  underlies  it,  sometimes  eighteen 
inches  thick.  There  is  also  a  dyke,  and  several  concentric  concre- 
tions, one  of  which  was  three  feet  in  diameter.  Proceeding  farther 
in  the  course  of  the  railway,  the  next  cutting  is  through  the  upper 
part  of  the  trap,  after  which  there  b  no  deep  cutting  through  rocks 
for  the  rest  of  the  line. 

The  next  remarkable  appearance  is  at  Templepatrick,  where, 
under  the  embankment,  at  a  bridge  across  the  old  Belfast  road,  is  a 
bed  of  light-coloured  compact  feldspar.  This  bed  seems  to  have 
escaped  observation,  as  it  is  not  recorded  by  any  geologist  It  b  of 
no  great  extent,  and  b  evidently  a  subordinate  bed  in  the  trap, 
which  b  found  in  the  rulway  cutting  at  both  terminations  of  the 
feldspar.  It  was  analysed  by  Mr.  W.  B.  Ritchie,  of  Belfast,  who 
found  its  composition  to  be — 
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Thb  bed  of  feldspar  b  highly  deserving  of  observation,  as  it  may 
in  some  degree  account  for  the  occurrence  of  traclijrte,  composed 
diiefly  of  feldspar,  which  b  found  in  different  parts  of  the  Antrim 
trap  district.     A  considerable  extent  of  it,  of  a  porphyritic  character. 
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occurs  in  the  hills  called  the  Sandybraes,  about  five  miles  from 
Templetatrick,  and  from  the  occurrence  of  boulders  both  of  compact 
feldspar  and  tracbjte  in  the  cuttings  of  the  railway  for  several  miles 
west  of  Templepatrick,  there  must  have  been  former  beds  in  other 
places,  which  have  been  denuded,  and  in  all  probabilitv  there  are 
others  concealed  hy  the  surface  soil 

As  trap  may  be  regarded  as  a  mixture  of  feldspar  with  augite  or 
hornblende,  the  occurrence  of  subordinate  beds  of  feldspar  maj  be 
explained  bj  the  circumstance  of  the  other  mineral  being  absent 
under  the  conditions  in  which  the  igneous  rock  was  formed. 

Proceeding  onwards  towards  Antrim,  at  the  cutting  near  Mr. 
Chaine's  cottage,  the  work  was  carried  fifty  feet  through  beds  of 
gravel  dipping  about  north-west,  under  which  was  a  bed  of  loose 
boulder  stones,  in  which  there  was  found,  about  forty  feet  in  from 
the  face  of  the  cutting,  a  mass  of  a  kind  of  dry  straw,  a  very  puzzling 
phenomenon,  as  it  is  difficult  to  account  for  its  occurrence  in  such  a 
position  under  such  a  mass  of  superincumbent  gravel.  The  boulders 
in  which  it  was  found  were  of  the  usual  local,  character,  trap  and  the 
above-mentioned  compact  feldspar. 

Going  nearer  towards  the  town  of  Antrim  there  are  tolerably 
deep  cuttings  through  gravel  hills,  the  gravel  consisting  of  trap, 
ochre,  feldspar,  ch  ilk  and  flint,  all  evidently  derived  from  the 
neighbourhood.  There  is  also  much  sand  intermingled  with  clay 
that  seems  to  have  resulted  from  decomposed  trap,  and  there  are 
frequently  alternating  layers  of  sand  and  fine  gravel;  sometimes 
rolled  chalk  fossils  are  found  in  the  cuttings.  There  must  have 
been  a  denudation  of  chalk  towards  Lough  Neagh,  as  pieces  of  it 
are  found  in  the  soil  all  about  Antrim,  and  as  far  as  Magherabeg, 
four  miles  onwards  to  Ballymena,  beyond  which  Mr.  Robert  Young, 
the  assistant  engineer  who  superintended  the  cuttings,  informed  me 
he  did  not  observe  any. 

Between  Antrim  and  Ballymena  the  railway  cutting  is  through 
drift  and  clay,  with  a  single  exception  at  Drumsough,  where  the 
cutting  is  for  a  short  way  through  trap  rock.  Throughout  the 
whole  extent  of  this  part  of  the  line,  there  is  found  to  be  a  blue  clay 
underlying  the  local  drift.  This  clay  being  so  extensive,  and  oc- 
curring invariably  under  the  drifl,  rendera  it  probable  that  it  b  an 
ancient  lacustrine  deposit,  showing  a  different  condition  of  the  sur- 
face formerly,  but  as  yet  too  few  facts  have  been  brought  to  light 


41 

to  eome  to  anj  certain  oooolnsioiL  Underneath  it  is  the  trap  rock, 
•8  was  proved  by  a  cutting  entirely  through  it  at  Tnllrgarry  when 
the  imp  was  reached.  Between  this  claj  and  the  drill  there  are 
freqaentlj  seams  of  sand,  in  which  are  oilen  foond  jneces  of  fossil 
wood  resembling  those  of  liongh  Neagh  in  varions  degrees  of  fos- 
silization,  from  almost  recent  to  hard  stone.  This  occurrence  of 
petrified  wood  is  an  additional  argument  in  favour  of  the  blue  claj 
being  a  lacustrine  depomt  In  this  daj  at  the  Irish  hill  near  Ballj- 
mena,  there  was  found  a  rolled  fossil  resembling  the  Unio  Listen 
of  the  lias  formation,  which  is  a  very  puzzling  fact,  considering  that 
DO  lias  is  now  known  nearer  than  the  sea  coast. 

In  the  diift  between  Antrim  and  Randalstown^  there  are  boulders 
of  mica  slate,  granite,  ironstone  and  sandstone,  all  of  which  must 
have  come  from  Derrj  or  Tjrone.  Mr.  Br/ce,  in  a  communication 
to  this  Society  soon  after  its  commencement,  mentioned  some  facts 
corroborative  of  the  supposition  of  a  drift  of  boulders  from  the 
Dorth-west  over  this  part  of  Ireland,  and  the  fact  of  the  occurrence 
of  those  just  mentioned  near  Randalstown  would  be  an  additional 
argument  in  its  favour.  Nearer  Ballymena  the  boulders  seemed  to 
be  all  trap.  Mr.  Young,  who  observed  closely  during  the  time  the 
cuttings  were  made,  could  perceive  no  other. 

The  only  other  fact  worth  relating  is,  that  between  Antrim  and 
Ballymena  the  drift  often  encloses  portions  of  bog,  as  if  there  had 
been  a  bog  at  one  time  put  in  motion  and  broken  in  pieces,  which 
were  arrested  in  a  lake  of  mud.  It  b  angular,  that  some  years  ago 
a  bog  near  Randalstown  was  moved  from  its  place,  which  still 
bears  the  name  of  *^  Moving  Bog."  Similar  catastrophes  have 
consequently  occurred  both  in  ancient  and  modem  times. 
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AT  THE 

ANNUAL  GENERAL  MEETING, 

HELD  ON 

WEDNESDAY,  FEBRUARY  14ih,  1849, 
THOMAS  OLDHAM,  ESQ.  PRESIDENT,  IN  THE  CHAIR. 

The  following  Report  from  the  Council  was  read  : — 

In  compliance  with  annual  custom,  jour  Council  haye  to  offer  to 
jou  their  report  on  the  progress  of  the  Societj  during  the  past 
jear. 

At  the  commencement  of  last  session  jou  are  aware  that  this 
Society  bad  moved  into  the  Universitj,  the  Rev.  Dr.  Llojd  and 
the  Rev.  Mr.  Graves  having  both  offered  to  your  Council  anj 
accommodation  which  their  rooms  could  afford.  Your  Council, 
after  consideration,  determined  to  accept  Dr.  Lloyd's  offer,  and 
took  advantage  of  the  excellent  room  in  No.  35,  College,  which  is 
now  occupied  by  your  books,  maps,  &c.,  and  in  which  your  Council 
has  regularly  held  its  meetings.  The  liberal  offer  of  Professor 
Graves  was  consequently  declined,  with  the  warm  thanks  of  the 
Council.  Subsequently  finding  that  the  lecture  room  in  the  engi- 
neering school — the  use  of  which  had  been  liberally  accorded  to 
the  Society  for  its  evening  meetings,  by  the  Board  of  the  Univer- 
sity— ^was  not  well  adapted  for  such  meetings,  it  was  resolved,  that 
the  evening  meetings  also  should  be  held  in  the  Council  room, 
which,  though  not  very  well  suited  for  meetings,  has  been  found 
sufficiently  comfortable  hitherto. 

Towards  the  close  of  the  session  the  College  was  occupied  by 
military,  and  the  public  mind  much  unsettled,  so  that  it  appeared 
to  your  Council  that  the  succeeding  meetings  for  the  session  could 
neither  be  held  with  convenience  or  utility ;  they  therefore  deemed 
it  advisable  to  adjourn  the  two  meetings  which  should  have  taken 
place  in  May  and  June.    The  present  session  was  opened  at  the 
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nsoal  period  in  November,  bj  aa  address  from  joar  Pre^ddent  on 
die  progress  and  prospects  of  the  Society,  to  which  address  joor 
Conncil  refers  you  with  much  gratificatum. 

During  the  past  jear  diree  new  members  have  been  added  to 
joor  Society. 

Your  Treasurer's  acconntSy  which  are  annexed,  exhibit  a  balance 
m  &voiir  of  the  Society  of  £62.  8s.  5ii. 
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DONATIONS 


RECEIVED  SINCE  THE  LAST  ANNIVERSARY. 
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1848. 

Mar.  8. — Two  fine  Septaria,  handed  over  to  Masenmy  T.C.D., 

presented  by  R.  Mallet,  Esq. 

May  3. — Specimens  of  Shale,  with  ripple  marks,  from  Milltown 

Malbaj,  presented  bj  Rev.  Professor  Graves. 

London  Philosophical  Societj  Report  for  1846 — 7,  presented  by 
the  Society. 

Qoarterly  Joamal  of  Geological  Society,  Ist  May  and  1st  Angnst, 
1848,  presented  by  the  Society. 

Memoirs  of  Geological  Sarvey,  2  parts,  vol.  2,  presented  by  the 
First  Commissioner  of  Woods  and  Forests,  per  Sir  H.  De  La 
Beche. 

Reports  of  the  Literary  and  Philosophical  Society,  Liverpool,  pre- 
sented by  the  Society. 

Reports  of  Geological  and  Polytechnic  Society  of  Yorkshire, 
1845—6,  by  Society. 

The  Geological  Map  of  the  Co.  of  Wicklow — Plan  of  the  Ovoca 
mines — four  sheets  of  horizontal  sections,  published  by  the 
Geological  Sarvey  of  Ireland,  presented  by  the  Chief  Com- 
missioners  of  Woods  and  Forests,  through  Sir  Henry  De  La 
Beche. 

The  Mining  Joamal,  by  the  Editor. 

Report  of  the  British  Association  for  the  Advancement  of  Science, 
for  1847,  presented  by  the  Association. 

Report  of  the  Proceedings  of  the  Geological  and  Polytechnic  So- 
ciety of  West-Riding  of  Yorkshire,  (liceds,)  presented  by  the 
Society,  14th  November. 

Qoarterly  Joamal  of  Geological  Society,  for  November,  1848, 
presented  by  the  Society. 

Transactions  of  the  Royal  Scottish  Society  of  Arts,  vol  3,  parts  2 
and  3,  by  the  Society. 
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Wisaenschaf^liche  BeobachtuogeQ  auf  einer  reise  in  das  Petschocm- 
land,  from  Count  Rej'serling,  per  Sir  R.  t.  MaohuK>n« 

The  Mining  Journal  for  the  past  year,  by  the  Editor. 

Quarterly  Journal  of  Geological  Sodety,  Febroarj,  presented  by 
the  Society. 
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Resolved. — ^That  the  Reports  now  read  be  confirmed^  and  such 
parts  of  them,  together  with  the  Treasurer's  accounts,  as  the  Council 
may  think  fit,  be  printed,  and  circulated  among  the  Members. 

A  ballot  then  took  phioe,  when  the  following  gentlemen  were 
elected  Officers  of  the  Sodety  for  the  ensuing  year: — 
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PR0FB880R  OLDHAM. 


81B  B.  T.  DB  LA  BICHI,  O.B. 
JAMBS  APJOBN,   BSQ.  M.D. 
BBT.  B.  LLOTD,  1>,V,  8.F.T.O.D. 
BT.  BON.  TBI   LOBD  CBANCBLLOB. 
LT.  COL.  POBTLOCK,  B.l. 


WM.  BDINOTOlf,  BfQ. 
8.  DOWNIMa,  B80. 

SNtittsricf. 

BOBIBT   BALL,  BSQ. 
BOBBBT  MALLIT,  B8Q. 


C.   W.   HAMILTON,  BSQ. 
JOBN   MACDONNBLL,  B8Q. 
TBOMA8  BUTTON,   ISQ. 
OEOBOB   WILKINSON,  BSQ. 
BOBBBT  CALLWBLL,  BSQ. 
PR0FB880B  ALLMAN, 
MATTBBW   d'aBCT,   BSQ. 
CAPTAIN   LABCOM,  B.B. 
F.  W.  BUBTON,   BSg. 
BBT.  C.   OBA7B8,   F.T.C.D. 
BBT.  8.   BAUGBTON,  F.T.C.D. 
B1CH4BD   OBIFFITB,   BSQ. 
PB0FB880B  BABTBT, 
JOHN  KBLLT   ESQ. 
PROFBSSOB   BABBI8S0K,  M.D. 


48 

The  President  then  read  the  Annual  Address.  After  the  address  had 
been  eoneladed,  the  following  Resolutions  were  nnanimoosly  passed : — 

'*  That  the  cordial  thanks  of  the  Society  be  presented  to  the  President, 
for  his  constant  exertion  in  the  caose  of  the  Society*  during  the  past 
year." 

*'  That  the  warmest  thanks  of  the  Society  be  presented  to  the  several 
Officers  of  the  Society,  for  their  zealous  attention  and  endeavours  to  pro- 
mote the  objects  of  the  Society  during  the  past  year." 

The  Society  then  adjourned. 


ADDRESS. 


Thi  established  custom  of  your  Society,  Oentlemen,  devolyes  upon 
yoor  President  Uie  duty  of  anniially  laying  before  you  a  brief  state- 
ment of  your  progress,  and  of  the  adyaoce  of  the  scieDce,  for  the 
Goltiyatioii  of  which  you  are  associated. 

It  ii  to  me  a  soorce  of  sincere  gratification,  that  I  am  able  to 
annoance  to  yon,  that  our  Society  has  progressed  daring  the  past 
year.  The  memorable  events  of  that  period  are  no  donbt  fresh  in 
the  recollection  of  all ;  and  although  sdenoe  acknowledges  no  poll- 
ticB,  it  is  not,  amid  the  bostle  and  anxiety  of  unceasing  change — 
unid  the  apsetting  of  all  established  order — amid  the  crash  of 
kingdoms  and  the  ruin  of  the  ordinary  ties  of  society,  that  we 
ciQ  (adrly  look  for  the  progress  of  knowledge,  and  the  increase  of 
learning.  The  mind  cannot  readily  revert  from  the  harassing 
anxieties  of  thoughts  and  cares  wliidi  are  impressed  upon  it  by  the 
general  aspect  of  affairs  around,  to  the  useful  and  continuous  inves- 
tigations of  science.  And  dead,  indeed,  to  all  the  emotions  of  pity 
and  of  charity,  must  that  heart  have  been,  which  could  have  watched, 
onmovedy  the  painful  scenes  of  the  past  year.  We  are  not,  therefore, 
we  could  not  be,  surprised  to  find  that  the  wonted  energy  of  our 
members  was  in  a  slight  degree  diminished ;  and  that  several,  who 
befinre  were  our  most  constant  and  steady  supporters,  have  been 
oompdled  to  absent  themselves  from  our  meetings,  by  the  almost 
iaeessant  demands  upon  their  time  and  exertion,  which  the  state  of 
tiiose  around  them  involved. 

Ton  are  also  aware,  that  during  the  period  of  excitement  and 
dreaded  disturbance  of  last  year,  many  of  our  public  buildings  were 
viwly  occupied  by  her  Majesty's  troops,  and  the  University  among 
tlie  number.    It  was,  thereforCi  considered  desirable  to  suspend  the 
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meetings  of  this  Society  for  two  evenings.  On  all  the  other  even- 
iogd  of  meeting,  however,  I  am  glad  to  inform  jou,  that  we  were 
fully  occupied  with  matter  of  interest  and  importance,  that  new 
memhers,  (scarcely  to  he  expected  under  the  circumstances,)  have 
heen  added  to  our  hody,  and  that  the  Treasurer's  accounts  show  a 
considerahle  halance  in  favour  of  the  Society. 

This  appears  to  me,  gentlemen,  a  very  strong  acknowledgment 
of  the  value  of  our  Association,  and  of  the  interest  which  many  are 
heginning  to  take  in  our  pursuits.  We  are  satisfied  that  that 
interest  once  excited,  cannot  diminish.  As  our  knowledge  increases, 
the  enjoyments  connected  with  it  increase  too ;  and  to  none,  save 
those  who  have  heen  in  some  degree  admitted  to  the  shrine  of 
nature,  is  the  intensity  of  that  calm,  and  deep,  and  soul-enjoyed 
delight  known,  with  which  they  turn  from  the  ever-varied  torments 
of  petty  dissensions,  and  increasing  contests  which  surround  them 
here,  to  the  contemplation  of  the  works  of  Him  "  with  whom  is  no 
variableness,  neither  shadow  of  turning.''  Into  what  utter  insig- 
nificance do  the  revolutions  of  earth's  kingdoms  sink,  when  contrasted 
with  those  mightier  revolutions  which  geology  opens  up  to  our  view. 
How  rapidly  does  the  pride  of  man  sink  before  the  conviction  which 
such  discoveries  impress  upon  him.  Such  pursuits  are  not,  then, 
without  their  moral  influence ;  and  the  heavenly  harmony  which  they 
produce,  amid  the  jar  and  discord  of  things  around,  is  not  the  least 
delightfiil  resource  which  they  afibrd. 

There  are,  gentlemen,  two  courses  open  to  your  President,  on  such 
occasions  as  the  present ;  either  to  confine  himself  to  a  simple  analysis 
and  review  of  the  matter  which  has  been  brought  before  the  Society 
during  the  year ;  or  to  take  a  general  review  of  the  progress  which 
has  been  made  here  and  elsewhere  in  our  science,  and  its  allied 
pursuits.  The  latter,  although  unquestionably  the  more  diffic^alt 
task,  and  one  for  which  many  of  the  necessary  means  are  wanting  in 
this  city,  would  yet  appear  so  much  the  more  useful,  that,  however 
imperfectly,  I  shall  prefer  giving  you  in  some  degree  a  summary  of 
what  has  been  thus  done,  to  a  dry  detail  of  the  points  laid  before 
ourselves  alone,  with  most  of  which,  I  must  presume  that  you  are 
already  acquainted. 

The  intimate  connexion  which  exists  between  all  branches  of  our 
enquiries — a  connexion  which  is  every  day  becoming  more  dose  and 
defined — ^renders  it  exceedingly  difficult  to  adopt  any  classification  o( 
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sobjectB,  whidi  will  not  be  in  many  re^tects  objectionable.  No 
memoir  on  descriptiTe  geology  would  be  considered  complete  without 
an  accompanying  investigation  of  the  organic  remains^  (if  any)  con- 
tained in  the  rocks  described;  or  a  carefnl  examination  of  the 
pecnliar  mineral  arrangements  exhibited.  We  may,  however,  divide 
our  enquiries,  with  some  advantage,  into  those  belonging  more  pro- 
perly to  descriptive  geology,  mineralogy  and  its  applications,  in- 
cluding what  may  be  denoted  diemical  geology,  and  pabsontology  ; 
wbSe  there  would  yet  remun  a  very  important  branch  of  our  studies, 
induding  all  the  practical  and  useful  applications  of  the  scientific 
principles  established.  I  shall  endeavour  in  some  degree  to  follow 
this  classification. 

De8cry:>iive  Geology, 

The  oontinaation  of  M.  Andr^  Dumont's  description  of  the  rocks 
<^  the  Ardennes^  and  the  Rhine,  Brabant,  &c.,  has  been  published 
during  the  past  year;*  the  first  portion  having  appeared  in  1847. 
This  detailed  paper  is  characterized  by  an  account  of  minute 
lithokgical  and  mineralogical  description,  rarely  met  with  in  geolo- 
gical papers  of  the  present  time ;  and  taken  in  connexion  with  the 
author's  former  valuable  description  of  the  province  of  Liege,  has 
added  much  to  our  knowledge  of  the  mineral  structure  of  those 
interesting  districts,  and  has  tended  to  elucidate  several  points  over 
which  some  doubts  hung.  Having  in  the  former  portion  of  his 
treatise  described  the  "  terrain  ardenncas"  or  what  he  considers  the 
Silurian  rocks  of  that  country,  and  which  he  divided  into  three  sys- 
tems or  groups — 

The  sjsteme  DeriUien, 
„  Bevinien, 
„        Salmien, 

90  named  from  the  localities  where  they  were  found  best  developed, 
M.  Dumont  now  enters  on  the  consideration  of  the  *^  terrain 
rhenan^**  which  he  considers  the  equivalent  of  the  Devonian  system 
of  English  authors.  This  formation  he  also  subdivides  into  three 
groups  or  systems — 

1.  Sytteme  Gedinnien,    Ist  lower, 

„  „  Slid  upper, 

3.         „      Cobleotzien,  \9t  lower,  or  Tauoasien, 

„  „  2nd.  lower,  or  Hunsdruckien, 

S.         „      Ahrien. 

*  Mem.  do  1'  Aoad :  Boy :  de  Belgiam.  torn.  xxK. 
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The  prevailing  mineral  stmctoies  are  sandstone^  quartz,  conglo- 
merate, slates,  with  occasional  bands  of  limestone. 

In  this  classification,  or  rather  in  the  referring  these  rocks  to  the 
English  representatives,  as  M.  Dnmont  has  done,  it  may  be  recol- 
lected that  he  differs  entirely  from  Sir  B.  Murchison  and  Professor 
Sedgwick,  who  in  their  memoir  "  on  the  distribution  and  classification 
of  the  older  or  palaeozoic  rocks  of  the  north  of  Grermany,"  (read  in 
1840,)  came  to  the  definite  condusidh,  that  these  rocks  all  belonged 
to  the  Silurian  and  cambrian  group,  and  summed  up  this  portion  oi 
their  paper  in  the  following  words : — 

"  1.  That  considered  on  a  broad  scale,  the  succession  of  a  natural 
group  of  strata,  and  the  successive  natural  groups  of  fossils,  are 
in  approximate  accordance. 

"  %  That  as  the  broad  areas  of  the  physical  groups  of  strata  are 
ill  defined,  so  abo  are  the  boundaries  of  the  fossil  groups  ill 
defined,  and  pass  into  one  another. 

*'  3.  That  as  there  are  no  great  mineralogical  interruption  of  the 
deposits,  producing  a  discontinuity  or  want  of  conformity  among 
the  masses,  so  also  there  seems  to  be  no  want  of  continuity  among 
the  groups  of  the  great  palseozoic  series  of  animal  forms."* 

The  lists  of  fossils,  confessedly  incomplete,  which  Professor 
Dumont  gives,  are  not  sufficient  to  decide  this  question,  although  the 
group  as  given  has  as  much  a  devonian  aspect  as  silurian ;  but  he 
grounds  his  classification  on  an  important  physical  fact :  namcly> 
that  there  is,  he  states,  a  very  distinct  and  marked  unconformability 
between  the  rocks  of  the  systeme  ardenncds,  (said  to  be  Cambrian, 
by  Murchison,  and  Sedgwick,)  and  the  systems  rhenan ;  while  all 
the  subdivisions  of  each  of  these  formations,  as  compared  among 
themselves,  are  perfectly  conformable. 

This  is  an  important  fact,  not  seen  by  Murchison  and  Sedgwick ; 
and  though  by  no  means  sufficient  grounds  in  itself,  for  referring 
either  of  the  groups  to  the  parallel  that  M.  Dumont  assumes,  points  to 
a  remarkable  change  in  conditions  during  the  period  of  the  formation 
of  this  great  series  of  rocks.  However  this  question  may  be  finally 
settled  by  a  more  full  and  complete  investigation  of  the  fossils,  M. 
Dumont  has  given  a  very  detailed  and  carefiilly  drawn  up  descrip- 
tion of  the  mineral  structure  of  the  rocks.     Nor  are  such  enquiries, 

*  Trans.  Greol.  Soc.  London,  Vol.  VI.  Page  283. 


A3 

bf  anj  means,  otxifiiied  in  their  interest  to  the  locality  to  which  they 
refer,  hat  bear  most  importantly  on  English  geology ;  and  on  that 
great  qnestion  whidi  must  socm  be  more  definitely  settled,  and  for 
the  determination  of  which,  Ireland  will  in  all  probability  aflford  the 
heat  key^-of  how  &r  the  devonian  system  can  be  recognized  as  a 
JSjKifest.  Its  domain  has  been  invaded  firom  bebw  by  the  silnrian 
group,  and  the  character  of  the  important  fossUs  from  the  carbonifer- 
ous slates  and  yellow  sandstone  of  Mr.  Griffith,  seem  to  point  to  an 
equal  invasion  from  above.  The  south  and  south-west  of  Ireland 
will,  in  all  probability,  prove  the  means  of  establishing  the  true 
divisions  of  these  groups. 

The  Rer.  W.  Clarke*  commenting  on  the  description  of  Australian 
feesils,  by  Mr.  M'Coy,  published  in  1847,  and  the  condusions 
arrived  at,  (that  the  coal  beds  of  that  country  were  of  the  age  of  our 
oolitic  period,  and  had  been  formed  after  a  long  interval  had  elapsed 
subsequently  to  the  production  of  the  palaeozoic  rodu  of  the  same 
district,)  endeavours  to  prove  that  this  cannot  be  the  case ;  for  the, 
beds  of  ooal  are  regularly  interpolated  in  the  series  from  which  the 
older  fossils  have  been  derived,  and  has  furnished  further  illustra- 
tions of  the  subject. 

A  somewhat  analogous  case  is  the  disputed  occurrence  of  belem- 
mtes  in  the  same  series  as  true  coal-measure  plants  in  the  Alps  of 
Savoy. 

In  NoYember,  Mr.  Bunbury  brought  this  case  before  the  Geological 
Society  of  Londcm.  So  long  since  as  1828,  M.  Elie  De  Beaumont 
had  stated,  that  in  the  Tarentaise  beds  of  blade  schist,  whidi 
contained  remains  of  ferns  and  other  plants  identical  with  those 
found  in  the  English  and  Frendi  coal  formations,  were  interstratified 
with  beds  of  limestone,  containing  true  belemnites.  He  referred  the 
whole  group  to  the  age  of  the  lias.  M.  Brongniart  distinguished 
seventeen  forms  of  the  plants,  only  two  of  which  were  peculiar. 
Mr.  Bunbury  has  also  identified  several  with  plants  found  in  our, 
and  in  the  American,  coal  fields.  Sir  R.  Murchison  has  equally  ac- 
knowledged, that  the  coal  plants  appear  to  lie  in  the  same  beds  with 
the  belemnites ;  and  though  not  offering  a  definite  opinion,  seems  to 
think  tiiat  £.  De  Beaumont's  identification  of  these  beds,  at  Petit 
eoBor,  with  the  Has,  is  correct. 

*  Annalf  Nat  His.  Sep.  1848. 
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Mr.  Sharpe,  on  the  same  evening,  described  the  ooeorrenee  of 
beds  of  anthracite,  near  Oporto,  containing  vegetable  impressions, 
strongly  resembling  those  of  the  coal  measures  mider  slates,  in 
which  numerous  fossils  were  found,  many  of  whidi  were  identical 
with  lower-silurian  fossils  of  northern  Europe.  And  Uiat  thus  the 
coal-produdng  beds  of  Oporto  are  in  the  same  series  of  rocks,  as 
with  us  are  referred  to  the  silurian  formations.  It  need  not  be 
insisted  on  here,  that  the  term  "  coal  formation,"  if  intended  to  imply 
a  definite  position  in  the  series  of  stratified  rodust,  is  worse  than 
useless.  That  the  conditions  favourable  for  the  abundant  growth  of 
vegetable  productions,  and  for  the  subsequent  entombing  of  those 
plants,  under  circumstances  tending  to  effect  that  peculiar  diange  in 
their  composition,  which  has  resulted  in  the  formation  of  coal,  that 
these  conditions  have  been  frequently  repeated  in  certain  places, 
and  after  long  intervals  of  time,  is  well  known  to  geologists,  and 
might,  a  priori,  have  been  anticipated.  We  know  that  the  slight 
traces  of  such  conditions,  which  the  occurrence  of  small  portions  or 
thin  layers  of  jet  exhibit  in  Yorkshire,  become  more  marked  in  the 
thicker  beds  of  coals  intercalated  with  oolitic  beds  in  Sutherlandshire. 
There  is,  therefore,  nothing  to  surprise  us  in  the  fact  of  beds  of  coal 
being  found  associated  in  other  countries  with  older  rodcs,  than  those 
with  which  they  occur  here ;  but  the  extension  of  the  flora,  which  in 
these  countries  characterizes  the  newer  secondary  rocks,  into  the 
older  groups  of  rocks  which  occur  in  Australia,  adds  another  re- 
markable instance  to  the  peculiarities  which  the  geological  character 
of  that  district  presents ;  and  offers  a  most  striking  and  most  valuable 
hint  to  geologists,  on  the  importance  of  studying  the  succession 
of  rocks  in  each  country,  by  an  examination  of  that  country  alone, 
before  they  venture  to  force  them  into  a  parallelism  with  the  series 
which  may  have  been  described  in  other  districts. 

The  great  proposition  of  Smith — that  formations,  and  even  beds, 
can  be  recognized  as  being  of  ootemporary  formation  at  great 
distances,  by  the  identity  of  the  fossil  remains  contained  in  them,  is 
only  true  when  limited  to  areas,  which  appear  to  have  been  geo- 
graphically united,  or  the  same;  and  even  then  b  not  strictly 
correct  either ;  but  on  the  other  hand,  the  occurrence  of  the  same 
organic  remains  in  beds  separated  geographically  by  such  intervals, 
as  that  between  us  and  Australia,  or  even  Oporto,  instead  of  proving, 
or  even  going  to  prove,  the  synchronism  of  the  forma^n  of  the 
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beds  in  both  places,  proves  precisely  the  opposite  ;  and  any  attempt 
to  establish  the  identity  of  the  period  of  the  formation  of  the  rocks 
from  an  identity  of  the  organisms  peculiar  to  them,  must  fail,  and 
&0,  simply  becaose  founded  on  erroneous  reasoning.  Take,  for  in- 
stance, the  existing  faunae  of  these  two  countries.  Were  fossiliferous 
beds  being  formed  now  in  the  Australian  islands,  subjected  to  ex- 
aminatbn  by  an  English  geologist,  who  was  unacquainted  with  the 
existing  fiuma  of  that  district,  he  would  find  in  them,  among  a  large 
Domber  of  organic  remains  peculiar  to  them,  others  extremely 
similar  to  those  which  in  this  country  belong  to  the  oolitic  group, 
(trigonise,  marsupial  animals,  &c.  &c.)  and  from  this  might  conclude 
that  these  beds  were  of  the  same  age  as  our  oolitic  beds ;  but  how 
erroneously  I  need  not  point  out. 

Again,  in  the  very  oldest  rocks  which  we  have,  many  species  are 
known,  common  to  this  country,  to  northern  Europe,  and  to  America ; 
now  some  of  these  appear  much  earlier  in  the  Silurian  series  in 
Germany  than  with  us ;  others,  again,  are  found  in  lower  beds  with 
us  than  on  the  Continent ;  and  the  same  laws  hold  with  regard  to 
America.  These  species  are,  therefore,  considered  as  separately, 
Germanic,  British,  or  American  spedes,  that  is,  to  have  had  their 
first  origin  or  appearance  in  these  countries,  and  their  appearance  in 
oUier  countries,  can  only  have  been  after  the  laps*  <^a  stsfiicient 
tme  to  permit  of  their  distribution. 

From  similar  reasons,  the  occurrence  of  such  cases  of  fossils, 
which  in  these  countries  belong  to  distinct  systems  assodated  in  the 
same  beds,  rather  suggest  important  facta  and  laws  as  regards  the 
mode  or  rapidity  of  distribution  of  the  various  species  or  genera  of 
animals  and  plants,  than  any  real  contradiction  to  the  established 
&ct8  of  geology.  It  is  only  when  the  analogy  of  existing  nature  is 
forgotten,  or  overlooked,  that  we  are  liable  to  be  led  astray  by  such 
fiicts.  This,  and  this  alone,  is  the  source  of  all  our  knowledge  with 
respect  to  the  existence  of  former  periods ;  and  this,  and  this  alone, 
can,  therefore,  be  the  true  guide  in  such  investigations. 

Bearing  on  rocks  of  similar  age  to  those  which  M.  Dumont  has 
described  in  the  memoir  to  which  I  have  referred,  the  valuable 
sammaries  given  by  Professor  Ramsay  and  Mr.  Aveline,  on  the 
stroctoe  of  parts  of  north  and  south  "Wales,*  and  by  Mr.  Jukes  and 

*  Quar.  Jour.  Geol.  Soe.  London,  April,  1848.  No.  16,  pags  394. 
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Mr.  Selwyn,  on  the  oonntry  extending  from  Cader  Idris  to  Moel* 
nabody*  possess  an  interest  for  the  Irish  geologist,  qnite  independently 
of  thdr  importance,  as  containing  the  result  of  the  detailed  and 
aocorate  examination  of  the  district  in  connexion  with  the  Gedogii^d 
Surrey  of  Great  Britain.  During  the  year,  I  had  myself  also  the 
honour  of  laying  before  this  Society  the  results  of  the  examinatioQ  of 
the  County  of  ^oklow ;  and  these  pi4)ers  of  my  colleagues,  are  pe- 
culiarly valuable  as  illustrating  by  the  examination  of  a  country  in 
whidi  the  series  can  be  much  more  carefully  made  out,  owing  to  the 
mudi  smaller  amount  of  detrital  covering,  the  same  suocesai<m  of 
rodcs,  on  the  large  scale,  which  are  recognizable  here.  In  Mr. 
Ramsay's  paper,  a  case  of  unconformability  in  the  silurian  series^ 
(the  caradoc  system  resting  transgressively  on  the  lower  beds,) 
is  pointed  out,  which  may  recall  the  simUar  fact  noticed  by  Dumont. 
And  in  this  and  the  other  communication  we  have  a  successioii 
pointed  out,  which  can  be  almost  perfectly  paralleled  at  this  side  of 
the  channel.  Thus  the  Barmouth  and  Harlech  sandstones  are  the 
undoubted  representatives  of  the  simOar  rocks,  which  occur  in  our 
neighbourhood,  at  Howth,  Bray-head,  Devil's  Glen,  -ftc  &c  <'  The 
tn^pean  group,"  is  equally  represented  in  Wicklow,  as  our  map 
will  show ;  and  the  valuable  communications  of  Professor  Forbes  to 
this  Sodety,  during  the  past  and  preceding  year,  have  shown 
clearly,  that  we  have  in  more  places  than  one,  the  repre^oitatives  of 
the  "  Bala"  beds  also.  I  would  also  refer,  with  pleasure,  to  the 
important  memoir  of  my  colleague,  Mr.  Phillips,  as  bearing  dosely 
00  the  investigation  of  similar  districts  in  Ireland ;  I  can,  however^ 
only  allude  to  these  papers  for  reasons  which  will  be  obvious. 

In  May  last,  Mr.  Moore  brought  before  the  Geological  Sodety  of 
London  some  fossils,  derived  frt>m  the  old  slate  and  grit  beds  of 
Wigtonshire  and  Ayrshire,  which,  on  a  comparison  by  Mr.  Salter, 
were  found  to  agree  in  part  with  fossils  from  the  similar  rocks  in 
Wicklow  and  Wexford.  It  is  remarkable  also,  that  the  slaty  system 
of  thb  portion  of  Scotland  has  the  same  general  strike  to  east 
north-east,  that  the  rocks  of  Wicklow  and  Wexford  have ;  but  they 
appear  to  differ,  according  to  Mr.  Moore's  account,  in  not  having  any 
true  slaty  deavage,  which  abounds  in  the  south-east  of  Ireland.  What 
may  have  been  the  cause  of  the  prevalence  of  this  structure  in  one 

*  Qaar.  Joar.  Gtol.  Sec.  London,  April,  1848,  No.  16,  Page  SCO. 
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portkm  of  a  district,  and  its  absenee  Id  aoolfaer,  wlile  both  seem 
conifMsed  of  preoisely  siinilar  roda,  and  to  have  been  subjected  to 
similar  disturbances,  is  a  question  opening  up  many  points  of  inter- 
esting research. 

Although  not  read  within  the  last  year,  yet,  as  it  has  only  been 
published  then,  we  would  refer  to  the  papers,*  by  Mr.  Binney, 
of  Manchester,  whose  zeal  and  energy  in  the  examination  of  his 
neighbonrhood  are  well  known  to  JBritbh  geologists.  In  a  paper, 
^  On  the  cnrigin  of  coal,"  Mr.  Binney  has  embodied  the  results  of  a 
careful  investigation  of  the  relations  of  the  coal  field  about  Manches- 
ter. The  coal  measures  are  stated  to  be  at  least  six  tiiousand  six 
hundred  feet  in  thickness ;  that  there  are  in  this,  one  hundred  and 
twenty  different  seams  of  coal;  and  that  in  the  floor  of  all  whidi 
Mr.  Binney  has  seen,  (eighty-four  in  number,)  remains  of  Miigmarta 
Jieoides  have  been  found.  This  important  and  general  &ct  was  first 
made  known  by  Mr.  Logan,  with  reference  to  the  South  Wales  coal 
fidd.t  Mr.  Bimiey  also  endeavours  to  trace  the  currents  whidi 
may  have  acted  during  the  formation  of  the  coal,  as  connected  with 
a  gradual  subsidence  (^  land,  and  concludes  that,  in  most  cases,  the 
vegetables  from  the  mineralization  of  which  coal  has  been  formed, 
were  aquatic  Such  papers  <^  local  detail  and  minute  information, 
only  to  be  acquired  by  a  bug  and  continued  residence,  are  of  great 
value. 

Mr.  Binney  has  also  contributed  a  ^Sketch  of  the  geology  of 
Low  Fumess,  Lancashire,"  in  which  he  describes  the  several  rodu 
irindi  occur  hi  the  district,  ^  between  the  mouths  of  the  Leven  and 
Dnddon,  bounded  on  the  north  by  a  line  from  Lreleth  to  Ulverstone, 
and  on  the  south  by  Morecambe  Bay/'  and  notices  the  interesting 
mines  of  Hoematite,  so  long  and  so  profitably  worked  in  that  district. 
He  ccmdudes  by  pointing  out  the  great  probaUlity  of  there  being  a 
coal  fidd  underlying  the  southern  and  western  portions  of  Low 
Fumess.^  It  is  in  this  way,  by  pointing  out  the  probabilities  of  a 
snoceasful  application  of  enterprise,  rather  than  by  actually  exhibit* 
iDg  the  results  of  such,  that  our  science  can  essentially  aid  the 
progress  of  our  social  condition,  and  increase  the  resources  of  our 
country. 

*  Lit  and  PhU.  Soc.  of  Manchester,  Vol.  YIII.  New  Series,  Page  148. 

t  Geol.  Trans.  Lon.  Vol.  VI.  Page  491. 
t  Mem.  Lit  and  Phil.  Soc.  Manchester,  Vol.  VIII.  Page  433.,  &o. 
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Before  passing  to  the  eonsideratioQ  of  the  additions  made  to  our 
knowledge  of  the  more  recent  sedimmtary  rocks,  we  must  delay  for 
a  moment  to  allade  to  an  important  communication  made  during  the 
past  year,  first  to  the  British  Association  at  Swansea,  and  subse- 
quently in  an  enlarged  form,  to  the  G^logical  Society  of  London,  by 
Professor  H.  D.  Rogers.    We  cannot  speak  in  terms  of  too  high 
praise  of  the  ability  displayed  by  Professor  Rogers,  in  the  beautiful 
illustrations  with  which  his  communication  was  aooompanied,  and 
the  eloquent  and  masterly  manner  in  which  his  views  were  enun- 
ciated.    The  state  survey  of  Pensylvania,  which  has  been  executed 
by  Professor  Rogers  and  his  colleagues,  formed  the  groundwork  of 
this  paper ;  but  the  views  announced  were  by  no  means  limited  to 
this  district.     Toudiing  the  descriptive  portion  of  the  paper.  Pro- 
fessor Rogers  pointed  out  the  general  accordance  in  suooession,  which 
the  rocks  of  North  America  present,  as  compared  with  those  of 
Europe ;  he  stated  the  many  reasons  which  had  led  them  to  conclude, 
that  at  the  period  of  the  formation  of  the  palseozoic  group  of  that 
country,  there  had  existed  an  ancient  continent,  where  now  is  the 
Atlantic ;  the  strata  further  west  than  the  Apallachian  chain  being 
the  deep  sea  representatives  of  the  more  shallow  water  deposits 
found  in  that  range.     That  after  the  elevation  of  a  great  portion  of 
this  region,  the  sea  still  covered  the  whole  of  Florida,  the  plains  of 
Arkansas,  extended  up  the  Missouri,  and  along  the  Atlantic  plain  to 
New  Jersey.     Over  this  area  was  deposited  first  the  cretaceous,  and 
then  the  tertiary  series.     Professor  Rogers  pointed  out  the  remark- 
able circumstance,  that  along  the  western  boundary  of  the  un- 
fossiliferous  rocks,  which  occur  between  the  tertiary  plain  and  the 
Apallachian  chain,  and  for  a  length  of  one  hundred  and  ten  to 
one  hundred  and  fifty  miles,  the  '*  newer  rocks  all  dip  under  tlie  older" 
This  remarkable  fact  had  first  been  explained  by  Professor  Rogers, 
who  showed  that  it  was  due  to  the  folding  over  of  the  rod^s.     To 
describe  this  a  little  more  m  detail ;  the  Appalachian  zone  has  a 
mean  breadth  of  one  hundred  and  fifty  miles,  and  is  stated  to  con- 
sist of  five  distinct  and  parallel  belts.     Crossing  them  from  south-east 
to  north-west,  it  is  found  that  the  form  of  the  flexures  or  con- 
tortions of  the  rocks  gradually  alters ;   in  the  first  two  belts,  the 
palaeozoic  rocks  are  doubled  into  sharp,  closely  compressed  alternate 
folds,  which  dip,  as  a  whole,  at  high  angles  to  the  south-east, 
or  towards  the  chief  source  of  disturbance :  dykes,  and  mineral  veins. 
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paraDel  to  tiie  stiike  of  the  beds  abound  here.  In  the  third  belt, 
or  the  gremt  AppaUadiian  vaUey,  the  oblique  flexures  or  folds  are 
somewhat  less  compressed,  and  the  inverted  or  north-west  sides  of 
each  antidinal  conre  come  nearer  to  a  vertical  position.  In  the 
fourth  belt,  or  that  of  the  great  Appaladdan  chain,  the  flexures 
gradnally  expand,  and  the  steepness  on  the  north-west  side  of  the 
antiHinal  ardies  gradnally  diminishes.  And  in  the  fifth  belt,  that  of 
the  bitnminons  coal  regions  of  the  Alleghany  and  Cumberland  moun- 
tains, tiie  curves  dilate  and  subside  mto  broad  symmetrical  undula- 
tions with  very  gentle  dips.  The  ''  axes  planes"  of  these  curvatures, 
therefore,  or  those  planes  which  bisect  the  anticlinal  and  synclinal 
flexures,  dip  in  the  more  plicated  belts  invariably  to  the  south-east, 
and  only  af^nroach  the  vertical  when  the  curves  become  symmetrical, 
and  the  flexures  flatten  down :  that  is,  the  prevailing  dip  is  towards 
the  source  of  disturbance.  These  folds  are  also  stated  to  lie  in 
groups,  eadi  group  having  a  certain  distinctive  diaracter  belonging 
to  it. 

The  anthor  next  shows,  ^t  there  are  two  systems  of  dislocations ; 
one,  small  short  firactures,  perpendicular  to  the  strike  of  the  beds ; 
and  another,  of  enormous  dislocations,  extending  for  great  lengths, 
parallel  to  the  folds  or  axes  of  those  flexures.  These  latter  are 
said  to  occur  almost  invariably  at  the  synclinal  Jblds,  or  at  same 
paint  in  the  inverted  leg  of  the  anticlinal,  thus  causing  older  strata 
to  lean  unconformably  on  newer  ones.  Some  of  these  dislocations 
are  said  to  cover  eight  thousand  feet  of  strata. 

The  planes  of  cleavage  are  also  stated  to  dip,  on  the  whole,  in  the 
direction  of  the  axes  planes  of  the  flexures ;  and  with  a  dip  approx- 
imately parallel  to  the  dip  of  these  planes.  The  same  rules  were 
stated  to  be  applicable  to  the  Alps,  the  Rhine,  &c.,  and  to  all 
such  disturbed  districts.  Snek  are  the  principal  facts  stated  by 
Professor  Rogers  in  his  important  communication. 

To  account  for  these,  the  author  proposes  to  explain  the  great 
flexures  of  all  disturbed  districts,  by  supposing  that  '^  the  thin  and 
flexible  crust  of  the  earth  has  been  at  successive  periods  exposed 
to  excessive  tension,  and  has  ruptured  along  lines."  This  rupture, 
or  sodden  relief  of  traisbn,  would  produce  in  the  liquid  mass  beneath 
the  crust,  two  receding  sets  of  huge  waves  of  translation,  which 
would  throw  the  crust  into  corresponding  undulations  ;  and  at  the 
same  time  press,  or  partially  carry  forward  with  them,  the  two  pul- 
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sating  zones  in  the  directions  of  the  advancing  waves.  During  this 
wave-like  motion,  the  cmst  below  each  troagh,  or  concave  bend, 
wonld  crack  and  open  downwards,  and  melted  matter  would  msh  in 
and  fill  the  wedge-shaped  fissures,  and  partially  congealing  would 
assist,  in  combination  with  other  pressures,  to  prevent  the  mass  fixmi 
flattening  out  again;  and  thus  the  temporary  flexures  would  be 
braced  into  permanent  arches.  Then  *^  each  succeeding  set  of  similar 
billows  of  translation,  starting  fit)m  the  same  or  parallel  lines  of 
rupture,  would,  by  acting  on  the  flexures  already  formed,  contract 
their  horizontal  width,  increase  their  curvature,  and  augment  the 
difference  in  their  anticlinal  dips,  even  to  the  extent  of  a  complete 
inversion  of  the  forward  side,  with  production  of  parallel  oblique 
folding.*'  I  have  quoted  these  words  from  the  abstract  of  Professor 
Rogers'  paper  given  in  the  Athensum,*  which,  from  my  own  recol- 
lection, and  firom  notes  taken  at  the  time  of  his  reading  his  paper  to 
the  British  Association  at  Swansea,  appears  to  me  to  represent  his 
views  accurately,  because  I  wished  to  convey  these  views  as  clearly 
and  fully  as  possible ;  and  probably  we  will  obtain  even  a  clearer 
insight  into  his  opinions,  by  taking,  in  connexion  with  these,  the 
words  of  the  same  author,  in  originally  announcing  his  views  at  the 
British  Association  meeting,  at  Cork,  in  1843,  when  he  said,  that 
the  wave-like  motion  of  the  earth's  surface  during  an  earthquake,  is 
of  the  nature  of  an  ^'  actual  billowy  pulsation  in  the  molten  matter 
upon  which  they  suppose  the  crust  of  the  earth  floats,  engendered  by 
a  linear  or  focal  disruption,  and  immediate  collapse  of  the  crust, 
accompanied  by  the  explosive  escape  of  highly  elastic  vapour,"  and 
they  then  speak  of  '<  progressive  waves  of  oscillation,"  thus  pro- 
duced, &c  &c.t 

Now  the  untenability  of  such  an  idea  of  motion,  as  lulled  to 
earthquakes,  has  been  so  fully,  and  so  satisfactorily  shown,  by  Mr. 
Mallet,  in  his  able  essay  ^^On  the  dynamics  of  earthquakes,"}  that 
it  would  be  needless  for  me  to  enter  upon  the  question,  or  point  oat 
the  inapplicability  of  such  reasoning  to  explain  the  phenomena 
of  contortions  as  here  seen.  Professor  Rogers  has  himself  seen  one 
of  the  difficulties,  and  has  attempted  to  account  for  it.  He  has 
obviously  seen,  that  if  his  noti(m  of  such  billowy  waves  be  correct, 

*  Athen.  No.  1101, 1848,  Page  1210.         f  Brit  Am.  Reports,  1843,  Page  B7. 
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the  ondalatioiis  or  flexures  of  the  cmst  miist  be  only  temporary,  and 
to  aooonnt  for  their  being  rendered  permanent,  he  introduces  the 
notioD  of  the  curved  portions  breaking,  and  the  molten  matter  being 
forced  into  these  fissures,  and  thus  bracing  the  flexures  up  into, 
permanent  ardies.  A  little  further,  however,  when  arguing  *'  against 
the  commonly  received  notion  of  the  elevation  and  wedging  asunder 
of  the  crust  by  intrusion  of  melted  igneous  matter,*'  he  contends, 
**  that  a  fluid  cannot  act  mechanically  as  a  wedge."  Now  if  this  be 
true  in  one  case,  it  surely  must  be  equally  true  in  the  other ;  and 
tiierefore,  the  whole  idea  of  permanency  being  given  to  sudi  flexures 
by  such  means, fiUls to  the  ground;  or,  as  the  only  other  alternative, 
tiie  commonly  received  notion  is  equally  admissible  with  that  of 
Professor  Rogers. 

But  an  these  arguments  are  based  on  an  assumpticm  whidi  we 
must  examine  a  little  more  dosely :  namely,  that  these  rocks  thus 
twisted,  flexured,  and  contorted,  have  floated  on  a  fluid  mass  of 
molten  matter.  But  how  came  they  there  P  Does  Professor  Rogers 
suppose  that  these  rodis  are  the  result  of  the  cooUng  down  or  con- 
gealing, as  he  calls  it,  of  the  molten  mass,  of  which  he  probably 
eoneeives  the  earth  to  have  originally  consisted  ?  On  the  contrary, 
he  admits  them  to  be  mechanical  and  sedimentary  rooks ;  they  must, 
therefore,  have  been  formed  ^^-om,  and  deposited  i^pon,  previously 
existing  solid  materials.  Where,  then,  are  these  P  If  they  thus 
float  on  a  fiery  ocean,  why  have  not  the  portions  undisturbed,  or  at 
least  so  slightly  disturbed^  also  been  efifected.  That  molten  matter 
has  existed  there  is  dearly  shown  by  the  phenomena  of  the  igneous 
rodcs,  but  that  these  series  of  curved  strata,  extending  for  one 
hundred  and  fifty  miles  by  (me  thousand  three  hundred,  ever  has 
floated  on  a  sea  of  molten  matter,  (for  to  give  the  slightest  colour  of 
probability  to  the  hypothesis,  this  sea  of  fire  must  have  extended 
over  the  whole  area  equally,)  b,  I  believe,  a  perfectly  gratuitous 
asBomption,  for  which  we  have  no  foundation  whatever  in  geological 
focts.  It  must  be  remembered,  that  this  is  totally  difierent  firom 
any  abstract  question  as  to  the  condition  of  the  central  portion  of 
the  earth's  mass. 

It  may  be  asked,  then,  how  otherwise  can  you  account  for  such 
phenomena  of  twisting  and  curving ;  and  for  these  phenomena  fol- 
lowing a  definite  law,  as  has  been  shown  ?  Now,  without  at  all 
admitting  the  justice  of  the  reasoning,  which  would  require  us  to 
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admit  an  explanation  which  appears  physically  improbable^  because 
in  the  present  state  of  our  knowledge,  we  might  not  be  able  to  offer 
a  more  satisfactory  one,  I  still  think  that  a  little  consideration  of 
the  ordinary  forces  which  have  been  supposed  to  act  in  such  cases, 
and  of  the  mode  in  which  those  forces  must  operate,  will  explain 
many  of  the  facts.    It  is  not  needful  here,  that  we  should  enquire 
into  the  nature  of  the  forces  which  have  in  such  numerous  cases 
exerted  a  powerful  effect  on  the  bedded  rocks  in  the  direction  of  the 
planes  of  bedding,  or  which,  in  other  words,  have  produced  lateral 
pressure.    That  such  forces  have  acted,  is  granted  by  every  one. 
All  that  concerns  the  present  enquiry  is  simply,  granting  the  ex- 
istence of  such  a  pressure,  what  will  be  the  results  consequent  on 
it  in  the  mass  of  bedded  rocks  on  which  it  acts.    But  befi>re  dis- 
cussing this  question,  there  is  one  point  to  which  it  is  needful  to 
refer.    Sir  James  Hall,  who  first  pointed  out  by  the  simple  experi- 
ment of  layers  of  coloured  doth,  pressed  by  a  force  firom  the  side, 
the  phenomena  of  contortion,  seems  to  have  been  under  the  impres- 
sion, that  it  was  perfectly  essential  for  the  production  of  such  foldings, 
that  there  should  be  a  superincumbent  weight,  other  than  that  of  the 
atmosphere :  and  this  has  been  agun  and  again  repeated  by  subsequent 
writers.    Now  any  one  who  diooses  to  try  the  experiment,  will  most 
readily  satisfy  himself,  that  the  presence  of  such  a  weight  is  by  no 
means  required  for  the  production  of  flexures ;  it  b  only  needed  that 
the  layer  or  layers  should  have  a  greater  fireedom  to  move  in  one 
direction  than  in  another.     This  being  th^j^case,  suppose  a  pressure 
applied  at  one  end  of  sudi  a  series  of  beds,  what  will  be  the  result  ? 
At  first,  compression  only  will  take  place ;  the  amount  of  this  com- 
pression depending  on  the  original  texture  of  the  mass  compressed. 
K  the  pressure  be  continued,  the  particles  of  which  the  mass  is 
composed,  having  now  been  compressed  into  the  smallest  space 
which  they  can  occupy,  must  move  in  some  other  direction ;  this 
direction  being  necessarily,  in  all  cases  of  such  rode  compressions, 
upwards  or  outwards ;  (the  point  of  the  mass,  relatively  to  the  origin 
of  pressure,  at  which  such  motion  will  first  commence,  will  depend 
on  many  considerations,  into  which  I  shall  not  enter  at  present ;)  but 
it  will  dearly  be,  comparatively  speaking,  and  under  ordinary  dr- 
cnmstanoes,  near  to  the  origin  of  pressure.    Once  diverging,  these 
partides,  and  necessarily  that  portion  of  the  mass  formed  of  them, 
must  fbUow  the  new  direction  which  the  partides  have  assumed ; 
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that  18,  there  most  be  a  curying  apwards  in  the  mass.  Bat  while 
this  curving  proceeds  to  develope  itself^  the  direct  pressare  or  oom- 
presaloa  in  the  plane  of  the  layers  or  beds  is  continued,  and  continued 
until  the  particles,  in  a  more  distant  part  of  the  mass,  having  been 
fully  compressed,  must,  equally  with  the  first,  move  in  some  new 
directicHi ;  and  must,  firom  the  conditions  of  the  problem,  equally 
with  the  first,  produce  a  tendaicy  to  curve  upwards  in  the  mass ; 
this  curve  being  necessarily  developed  in  a  line  nearly  parallel  to 
the  first.  Such  curves  will  be  repeated  with  gradually  diminished 
power,  as  we  proceed  further  fiom  the  source  of  pressure.  Now  the 
particles  or  portion  of  the  mass,  thus  moved  fi-om  their  position  in 
the  plai^  of  the  layer,  having  a  tendency  to  move  upwards  com- 
municated to  them,  have  also  their  original  motion,  or  a  tendency  to 
move  onwards ;  they  must,  therefore,  move  in  the  direction  of  the 
resultant  of  these  unequal  forces,  this  resultant  direction  varying 
with  the  relative  intensity  of  the  forces ;  but  in  all  cases  having  a 
tendency  to  make  the  particles  move  forward,  or  to  make  them 
over-ride  one  another ;  or  in  other  words,  to  render  the  curves  un- 
symmetrical,  having  an  inclination  forwards,  or  their  *'  axes  planes" 
directed  towards  the  source  of  the  pressure;  precisely  the  &ct 
observed  by  Professor  Rogers ;  the  amount  of  these  flexures,  their 
riiarpness,  and  their  inclination,  will  all  vary  with  the  intaisity  and 
continuity  of  the  pressure. 

But  the  limits  of  bending  of  such  masses  will  soon  be  reached,  and 
firactures  must  ensue ;  a%a  matter  of  necessity,  these  fractures  will 
occur  at  the  weakest  point  in  the  mass,  or  the  points  of  least  resist- 
ance ;  now  these  points,  in  such  a  case,  unll  clearly  be  the  top  or 
sharp  bend  of  the  curve  towards  the  forward  angle  of  it,  and  the 
bottom  of  the  same  limb  of  the  arch  ;  (because  here  the  two  motions 
communicated  to  the  particles  will  be  most  opposed  one  to  the  other ;) 
but  these  are  precisely  the  places  in  which  Professor  Rogers  has 
shown  that  sudi  &ults  occur ;  but  which,  even  granting  the  origin 
of  the  flexures  in  waves  sudi  as  he  supposes,  could  not  easily  be 
accounted  for  on  tiiat  suppontion. 

In  all  this,  we  have  been  considering  the  consequences  resulting 
from  the  exertko  simply  of  pressure,  acting  only  in  one  direction ; 
but  this  is  not  the  case  in  such  motions ;  as  we  have  to  deal  with 
two  ibrees,  one  acting  in  the  direction  of  the  radius  of  the  earth, 
or  tending  to  elevate  simply;  and  the  other,  the  consequence  of 
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this,  acting  in  the  direction  of  the  circamferenoe ;  the  resultant  of 
these  is,  therefore,  the  true  force  whidi  we  have  to  c(»isider;  but 
this  will  only  render  the  conclusions  I  have  stated  above  more  pro- 
bable. It  is  extremely  difficult,*  without  the  aid  of  diagrams,  fully 
to  convey  one's  meaning  on  such  a  point ;  but  I  trust  I  have,  at  least 
in  some  degree,  made  myself  intelligible.  I  shall  in  all  probability 
resume  the  subject  more  in  detail,  at  Bome  of  the  meetings  of  the 
Society. 

Professor  Rogers  has  further  applied  the  facts  observed  in  the 
States,  to  account  for  the  occurrence  of  cleavage.  He  supposes  that 
each  plicated  belt  of  strata  thus  being  the  principal  channel,  through 
which  molten  matter  and  heated  vi^Kmrs  passed,  as  being  the  most 
fractured  and  broken  portion  of  the  crust,  there  were  formed  thus  alter- 
nate series  of  hotter  and  colder  planes,  exerting  an  agency  analogous 
to  a  thermo-electric  pile,  and  inducing  those  polarities  of  the  particles, 
which  Sedgwick  and  Herschel  have  thought  the  cause  of  cleavage. 
I  would  suggest  further,  that  the  motions  whidi  1  have  endeavoured 
to  show  must  have  resulted  from  tiie  operation  of  a  lateral  pressure, 
will  go  far  to  account  for  those  distinct  cases  of  motion  among  the 
particles,  which  Professor  Phillips  first  pointed  out  in  1843,  and 
which  Mr.  Sharp  has  more  recently  attempted  to  reduce  to  rules,  and 
also  for  many  other  phenomena  connected  with  this  very  interestiDg 
question. 

I  may  also  refer  to  the  law  regarding  cleavage  planes,  whidi 
I  myself  announced  to  this  Society  last  year,  as  proved  by  researches 
in  this  country ;  that  their  dip  in  the  main,  corresponds,  in  its  direc- 
tion, with  that  of  the  planes  of  bedding  of  the  rocks  in  which  they 
occur. 

But  while  we  cannot  admit  the  theoretical  portion  of  Professor 
Rogers'  valuable  paper,  we  are  greaUy  indebted  to  him  for  a  dear 
and  ludd  enundation  of  the  facts  of  contortion,  ascertained  over 
a  very  wide  area,  and  in  a  district  where  nature's  works  appear  to 
be  all  moulded  on  a  scale  of  grandeur  unparalleled  in  the  old  world. 
What  elevating  conceptions  of  the  mightiness  of  the  fmrces  called  into 
play  in  the  production  of  such  phenomena  as  the  geologbt  has  to 
deal  with,  do  we  gam  from  an  examination  of  districts  such  as 


*  A  section  illastrative  of  the  strnctiire  of  the  district  descrihed  hj  Professor 
Rogers,  will  be  foaod  in  LyeU's  Trarels  in  North  America,  Vol.  I.  Page  93. 
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tliose  described  by  Professor  Rogers^  where  amid  the  anoeasing  va- 
riety, and  apparently  inextricable  confusion,  into  which  the  rodcs  are 
tiirown,  we  yet  find  all  reduced  to  symmetry  and  law. 

We  pass  now  to  the  consideration  of  the  additions  made  to  oar 
knowledge  of  the  new^  secondary  and  tertiary  formations. 

Mr.  Qrmerod  has  given  an  acconnt  of  the  great  salt  field  of  Che- 
ddre,  which  is  extremely  yalnable,  from  the  amount  and  detail  of  the 
h/eto  it  contains ;  and  as  affording  the  only  really  valuable  data  we 
have  yet  had,  for  reasoning  on  the  interesting  question  involved  in 
tiie  formation  of  these  curious  deposits. 

The  valuable  memoirs  of  M.  Y.  Raulin,  on  the  geological  struc- 
ture of  the  Sancerrois,  part  of  the  old  region  of  Berry,  have  been 
published,  in  which  the  most  ample  details  of  the  mineral  and 
lithological  characters  of  the  upper  oolite,  the  greensand,  chalk,  and 
tertiary  nx^s  of  that  district  are  given,  and  their  parallelism  with, 
and  difference  from,  rocks  of  similar  age  in  other  districts,  and  the 
several  elevations  and  disturbances  to  whidi  they  have  been  sub- 
jected, pointed  out.* 

M.  Joseph  Delbos,  of  Bourdeanx,  has  described  in  detdl,  the 
freshwater  limestone  of  the  basin  of  the  Gironde,  its  peculiar  character, 
and  mode  of  occurrence  along  with  the  marine  deposits  of  the  same 
area.  He  describes  the  molasse  as  composed  of  alternations  of  clay, 
sand,  and  sometimes  of  limestone,  the  lower  portion  being  prin- 
eqially  days,  with  occasional  beds  of  limestone ;  above  this,  sands, 
with  sandy  day,  and,  at  top,  thin  days.  As  regards  the  mode  of 
aecumulatkm  of  these  curious  deposits,  the  author  advances  the 
fidlowing  opmions : — 

1.  That  at  the  epoch,  when  the  molasse  was  deposited,  the 
eastern  part  of  the  basin  of  the  Gironde  was  covered  by  a  great 
lake,  into  which  many  considerable  supplies  passed,  which,  during 
the  period  of  their  greatest  force,  brought  down  sands,  and  even 
gravels.  These  supplies  had  their  source  in  granitic  countries, 
as  all  the  elements  of  that  rode  are  found  in  the  molasse. 

9.  That  when  the  force  of  these  supplies  diminished  so  fiur,  that 
tiiey  could  no  longer  transport  even  fine  sand,  then  mud,  more  or 
less  pure,  was  deposited. 

*  Mem.  Geol.  Soc.  France,  torn.  II.  page  2. 
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3.  That  at  the  same  time  a  deposit  of  lime  was  taking  place  in 
the  lake,  more  or  less  ahmidant,  according  to  the  time  and  place : 
when  the  force  of  transport  of  the  supplies,  from  any  local  dieam- 
stances,  became  nil,  then  nothing  bnt  limestone  was  deposited. 

4.  That  at  certain  times,  and  at  certain  places,  within  the  area, 
siliceoas  and  fermginoos  springs  supplied  the  elements,  by  which  the 
rocks  had  been  cemented. 

5.  That  on  the  borders  of  this  lake  there  existed  plants  and 
mammals,  the  remains  of  which  were  carried  in  by  the  water. 

After  some  valuable  details,  the  author  concludes,  that  all  the 
molasse  deposits,  and  the  freshwater  limestone  of  the  tertiary  basin 
of  the  south-west  of  France,  are  above  the  parallel  of  the  ealcmre 
grossier  of  Paris ;  this  latter  being  represented  by  the  limestone 
at  Blay,  in  the  basin  of  the  Gironde,  which  limestone  is  characterized 
by  the  presence  of  orbitolites ;  and  he  then  proceeds  to  parallel  the 
other  groups  with  those  occurring  near  Paris.  This  memoir  itf 
a  valuable  addition  to  the  knowledge  of  the  structure  and  arrange- 
ment of  the  tertiary  rocks  of  France. 

The  "  great  question  of  the  day,"  as  M.  Bou6  has  denominated  Uie 
disputed  poin  tas  to  the  position  of  the  nummulitic  limestones  of  Uie 
Continent,  has  naturally  attracted  great  attention  during  the  year. 
And  at  the  most  recent  meetings  of  the  Geological  Society  of  Londooi 
Sir  R.  I.  Murchison,  entered  upon  the  question  at  large ;  and  bring- 
ing to  bear  upon  it  his  extensive  knowledge  of  European  rocks,  has 
pronounced  very  definitely  on  the  subject.  In  the  first  portion  of 
his  paper,  which  occupied  two  evening  meetings.  Sir  R.  Murchison 
entered  on  the  question  of  the  age  of  the  "flysch,"  of  the  Swiss 
geologists,  the  '^madgno"  of  the  Italians;  and  confirmed  the 
opinion,  long  before  expressed  by  himself,  that  along  the  flanks  of 
the  Alps  there  was  a  real  transition  from  the  upper  secondary  to  the 
lower  tertiary.  Where  undisturbed,  the  rocks  are  quite  conformable, 
and  pass  (as  in  the  neighbourhood  of  Bassano)  from  true  greensand, 
or  neocomian  rocks,  up  through  the  white  scaglia  or  chalk,  into  the 
nummulitic  and  shelly  deposits  of  the  Vioentin,  which  are  acknow- 
ledged to  be  of  lower  tertiary  age.  Other  conformable  transitions 
from  the  chalk  or  scaglia,  into  nummulitic  rodcs,  are  also  pointed 
out;  and  it  is  concluded,  that  the  whole  group  of  the  flysch  and 
macigno,  though  frequently  of  veiy  varied  mineral  aspect,  (often  a 
true  greensand,)  is  in  reality  of  eocene  age.     No  separation  of  mem- 
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ben  in  the  series  can,  in  a  district  like  this,  be  presumed  from  a  local 
uconformabiHty.  In  the  succeeding  portion  of  the  same  commoni- 
catioo,  the  author  devoted  himself  to  establishing  the  age  of  the 
^  molasse"  and ''  nagelflue"  of  the  northern  Alps ;  and  after  detailing 
the  numerous  obsenrations  in  the  Alps,  the  Appeoines,  the  Carpa- 
tidaiis,  and  extending  to  Egypt  and  Hindostan,  he  concludes,  by 
expremang  his  conviction,  that  the  great  nummuUiic  formation  is 
trui^  a$td  exchtmwfy  eocene;  and  that  in  no  case  does  it  form  any 
fOfflioo  of  tiie  cretaceous  series. 

This  is  by  no  means  a  novel  result^  Such  was  the  opinion  of 
many  geologists,  and  the  determination  by  Professor  Edward  Forbes, 
that  the  so  called  nummulites  of  America  really  belonged  to  another 
gcBus^  orbitolites,  removed  some  of  the  difficulty  surrounding  the 
fuesticm.  Thus,  in  the  communication  made  to  the  Society  of 
Friends  of  the  Natural  Sciences  at  Vienna,  we  find  M.  Morlot,  who 
had  travelled  through  Illyria,  for  the  express  purpose  of  determining 
Ae  position  of  this  nummulitic  limestone,  relatively  to  the  fucoid 
sandstone  of  Vienna  and  Trieste,  and  to  the  chalk  limestone  with 
mdistes,  publishing  in  1847  his  conclusions,  which,  without  enter- 
ing into  tiieir  detail,  established  the  fact,  that  the  nummulitic 
fimestone  was  in  all  cases  over  the  limestone  with  rudistes,  or  the 
chalk.*  More  recently,  M.  Victor  Raulin,  discussing  the  question 
not  from  his  own  examination,  but  solely  from  published  &cts,  and 
viewing  it  in  detaQ,  both  as  regarded  the  evidence  of  fossils,  and  the 
evidence  derivable  from  the  theory  of  elevations,  concluded  that  the 
nommulitic  group  belonged  to  the  eocene  period,  and  to  the  period  of 
devation  of  the  Monte  Viso  system,  of  which  the  direction  was 
N.  N.  W.,  to  S.  S.  E.f  In  a  subsequent  memoir,  he  enlarged  and 
ccvrected  this  classification,  in  which  all  the  upper  groups  were 
equally  given;  but  stiU  he  confirmed  the  position  of  the  "  terrain  a 
nmnmuUteit'  as  eocene.  The  same  author  added  much  to  the  know- 
ledge of  local  details  by  his  paper,  on  the  fireshwater  limestones  of 
the  Department  de  \  Aude  \X  <^^  ^*  Delbos  by  his  notice  on  the 
fidifams  of  the  souUi-west  of  France,  in  which  they  are  made  miocene, 
and  the  nummulitic  proup  below  them,  lower  miocene.    M.  Elie 

*  FiTtthim  armed  aft  difforent  oonolnsioiu ;    Loonhard  and  Bronn't  Jahrbaoh, 

1848,  page  434. 
t  Ball.  Soo.  OeoL  France,  lOth  Janaarj,  1848,  page  128. 
X  De.  do.  I9tb  January,  1848,  page  428. 
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De  Beaamont  again,  though  placing  all  the  nummulitic  series  in 
the  eocene  group,  thinks,  that  with  reference  to  its  fossils,  it  may  be 
divided  into  several  groups.*  Similarly  we  find  Leymerie,  D'Archiac, 
and  Bou^,  contributing  to  establish  the  same  facts.  M.  Hebert 
also  by  his  papers  on  the  deposits  between  the  white  chalk  and 
calcaire-grossier  of  the  Paris  basin  ;t  and  still  earlier,  M.  Roualt, 
in  his  careful  description  of  the  fossils  from  the  eocene  formation 
in  the  vicinity  of  Paris,  have  adopted  the  same  views,  all  placing 
the  nummulites  in  the  eocene  period.  M.  De  Vemeuil  also  had 
annoiinced  his  conclusion,  that  no  nummulites  were  found  in  the 
chalk  series,  but  that  they  were  all  true  eocene  fossils.^ 

But  while  the  opinions  of  all  geologists,  who  had  examined  the 
question  at  all,  were  centering  on  this  solution,  it  yet  remained  for 
Sir  R.  Murchison  to  bring  together  all  those  local  observations,  and 
local  conclusions,  and  uniting  all  in  one,  to  state  the  general  resnlt, 
that  all  the  nummulitic  formations  are  eocene.  This  he  has  done 
with  all  that  boldness  of  grasp,  and  generality  of  result  which 
has  characterized  his  former  labours  in  geology,  and  he  has  unques- 
tionably tended  much  to  advance  the  progress  of  sound  classification 
as  applied  to  these  rocks.  It  may,  however,  be  fairly  doubted, 
whether  in  this  he  has  not  in  some  degree,  perhaps  most  correctly, 
outstripped  his  evidence,  and  drawn  his  conclusions  more  from 
impressions  than  from  actual  proofs.  For  instance,  all  the  clas- 
sification is  based  upon  the  supposition,  that  the  scaglia  can  be 
fully  and  completely  identified  with  the  white  chalk  of  England ;  for 
if  the  summit  of  the  cretaceous  system  be  not  establbhed,  it  is 
obvious  that  the  base  of  the  tertiary  is  equally  uncertain,  when  the 
rocks  form  a  continuous  and  conformable  series.  The  fossil  evi- 
dence is  not  yet  made  known — a  few  grypheeee  are  stated  to  be 
the  only  fossils  common  to  the  two  groups,  no  characteristic  fossils 
of  the  chalk  being  found  in  the  nummulitic  group :  but  what  is  a 
characteristic  fossil  of  the  chalk  series.  Is  it  one,  which,  in  northern 
Europe  and  England,  is  confined  to  that  series  ?  But  here  it  is  per- 
fectly established  by  natural  history  reasonings,  that  some  consider- 
able interval  of  time  had  elapsed,  between  the  formation  of  the 


*  Bull.  Soc.  Geol.  France,  June  5th,  page  415. 

f  Ibid,  page  388. 

X  Boll,  d  r  Acad.  Roy.  De  Belgium,  torn.  XIV.  part  2,  page  337. 
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ippennost  beds  of  the  chalk,  and  the  deposition  of  the  lower  beds  of 
^  tertiary ;  and  dnring  this  period,  may  not  the  organbms  which 
existed  daring  the  period  of  the  upper  chalk  in  this  country,  have 
eootinued  to  exist  elsewhere,  and  been  entombed  in  the  deposits  then 
teamed.  Besides  the  same  reasoning  I  have  above  expressed  with 
reference  to  coal  plants,  is  i4>plicable  here ;  and  we  would  a  priori 
iigue  that  tlie  existence  of  these  nnmmulites,  over  such  an  immense 
area,  is  in  itself  sufficient  reason  to  make  us  question  the  true  pa- 
rallelism m  Hme  of  all  the  formations,  in  which  they  occur.  I  state 
these  views  simply,  to  express  the  caution,  which  it  appears  to  me 
oeedfbl  to  use  before  admitting  any  such  general  conclusion,  without 
sifting  narrowly  the  evidence  on  which  it  is  based,  and  not  with 
tbe  least  desire  of  throwing  a  doubt  on  Sir  R.  Murchison's  oon- 
dosiinis,  which  would  certainly  remove  many  of  the  difficulties  which 
ha?e  surrounded  this  question. 

M.  D'Ardiiac,  the  first  volume  of  whose  valuable  history  of 
geokgy,  was  published  during  1847,  has  announced*  to  the  Geolog- 
ical Society  of  France,  the  conclusions  at  which  he  has  arrived, 
from  a  geaeral  and  comprehensive  examination  of  the  phraomena 
of  the  quaternary  or  diluvian  formation,  including  in  this  term, 
ill  the  phenomena,  organic  or  inorganic,  of  which  there  are  traces, 
between  the  termination  of  the  subapennine  period,  marked  by  the 
ele?ation  of  the  great  chain  of  the  Alps,  and  the  existmg  epoch. 
He  has  compared  all  the  materials  published  on  this  subject  for 
the  last  twenty-five  years  for  Europe,  Asia,  America,  north  and 
south,  and  Australia,  and  has  concluded— 

I.  That  the  phenomena  of  striae,  and  polishing  of  rocks,  taken  in 
ibB  wide  sense,  have  preceded  all  the  deposits  of  this  epoch ;  and 
OQQsequently  the  development  of  the  marine,  terrestrial,  and  lacustrine 
fiumae.  K  these  striae,  &c.  have  been  produced  by  glaciers,  the 
marine  shells  called  arctic,  which  are  buried  in  the  days  and  sands, 
which  cover  them,  are  not  cotemporary  with  the  period  of  greatest 
cold,  inasmuch  as  they  are  found  in  the  very  places  where  these 
ghuaers  must  have  been.  These  shells,  therefore,  which  point  to  a 
lower  temperature  than  what  prevails  in  the  same  latitude  now, 
prove  a  more  elevated  temperature,  than  what  prevailed  in  the 
epoch  which  immediately  preceded  Uiem. 

*  Bull.  Soc.  Geol.  France,  2l0t  Febniary,  1848. 
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2.  The  terrestrial  &ana  of  large  pachyderms,  nunmants,  and 
camivora,  was  likewise  posterior  to  the  phenomena  of  the  striae,  and 
in  &ct  to  the  shelly  deposits  spoken  of.  The  caose  of  the  destraction 
of  this  fauna,  therefore,  ooold  not  be,  as  sometimes  alleged,  Uie  low 
temperature  which  produced  the  greatest  extension  of  glaciers.  This 
fftuna,  so  remarkable  for  the  size  and  variety  of  the  animals,  has 
lived  like  the  preceding  shells,  between  the  time  of  the  striae-phe- 
nomenon, or  the  period  of  greatest  presumed  oold,  and  the  cata- 
clysm which  destroyed  them  almost  simultaneously  in  Europe,  Asia, 
America,  and  Australia. 

3.  If  the  erratic  deposits  which  contain  these  bones,  were  carried 
by  currents  proceeding  from  the  ancient  glaciers,  it  necessarily 
fellows,  that  these  last  did  not  belong  to  the  period  of  the  greatest 
cold ;  they  must  at  that  time  have  been  confined  to  the  mountaiaoos 
regions,  to  allow  of  the  growth  in  the  lower  portions,  not  only  of  the 
mammals  but  also  of  the  vegetation  on  which  they  lived.  There 
was,  therefore,  a  sensible  increase,  or  elevation  of  the  temperature, 
after  the  period  of  the  greatest  cold,  as  represented  by  the  striatioa 
of  the  rocks. 

4.  The  first  erratic  phenomena  would  be  exerted  more  particularly 
in  the  northern  zone  of  Europe  amd  America,  amd  they  would  be  more 
general;  the  second  affecting  more  particularly  the  temperate  re- 
gions of  the  two  hemispheres,  have  been  more  subjected  to  local 
influences,  and  in  many  points  have  had  two  distinct  phases. 

5.  After  the  phenomena  of  striaB,  there  was  a  sensible  sinking  cf 
the  coasts  of  many  points ;  and  later,  at  the  end  of  the  quaternaiy 
epoch,  an  unequal  rising  of  the  same  coasts,  varying  in  amount  up 
to  one  thousand  five  hundred,  or  three  thousand  feet,  and  in  few 
cases  accompanied  by  dislocations. 

The  author  finadly  concludes,  that  none  of  the  hypotheses  pro- 
posed to  explain  the  phenomena  of  the  diluvian  epoch,  is  sufficieDt 
singly  to  account  for  the  facts  observed,  but  that  they  have  concurred, 
either  simultaneously  or  successively,  in  producing  the  results.  All  the 
proofs  and  details,  in  support  of  these  conclusions,  are  promised  in  the 
second  volume  of  M.  D*Archiac's  history  of  the  progress  of  geology* 

M.  6ou6  has  endeavoured  to  trace  back  from  observed  geological 
phenomena,  the  climatad  charaM^r  at  former  geological  periods ; 
he  seeks  to  establish  that  the  position  of  the  isothermal  curves  in 
the  northern  portioa  of  the  two  hemispheres,  was  very  similftf  to 
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what  it  is  at  present,  even  so  &r  bade  as  the  Jurassic  period.    Of 
tills  he  addoees  as  proofe — 

1.  That  the  erratic  blodLB  come  much  farther  south  in  N.  America 
than  they  do  in  Europe,  and  so  do  the  isothermal  lines. 

3.  In  the  old  aUuvial  and  tertiary  deposits,  fossils  identical  with, 
or  aoalogoas  to  each  other,  do  not  occur  at  the  same  latitude  in 
Eon^  as  in  America,  but  always  in  more  northerly  localities, 
eorrespondiog  to  the  curvatures  of  the  isothermal  lines;  thus  the 
foenls  of  New  Jersey  are  analogued  in  England,  Paris,  and  north  of 
Oermany  ;  the  fossils  of  the  southern  states  are  represented  along 
the  Mediterranean,  and  up  to  the  middle  of  France. 

3.  Similar  iacia  have  been  traced  by  Roemer,  with  regard  to  the 
cretaceous  system ;  thus  the  chalk  rodcs  of  Texas  have  the  aspect  of 
the  chalk  c^  the  Medit^ranean — the  chalk  of  New  Jersey  that  of 
the  north  of  Europe. 

Similar  fisusts  might  be  traced  with  regard  to  Uie  northern  limits  of 
Ae  nummulites  from  Europe,  through  Egypt  to  Hindostan ;  and  M. 
fiou6  conclndes,*  that  however  the  temperature  may  have  been 
higher  for  the  earth,  the  same  comparative  dimatal  relations  existed ; 
•od  shows  the  importance  of  such  conclusions,  in  the  bearing  they 
have  on  some  of  the  great  questions  of  physical  geology,  the  change 
in  positioa  of  the  pdes,  &e.  &c. 

Into  what  inexpresable  littleness  do  the  workings  of  man  sink, 
when  brooght  into  comparison  with  the  laws  thus  enunciated — laws 
nlkd  into  (^ration  countless  ages  before  him,  and  which  have  held 
snrimken  dominion,  amid  all  the  mighty  changes  that  have  since  left 
thdr  moontain  traces  on  the  earth, 

M.  Jules  Grange  has  also  discussed  the  effect  of  meteorological 
and  geographical  causes  in  modifying  the  former  extent  of  glacier8.t 

Mr.  Straohey,  in  the  journal  of  the  Asiatic  Society,  Bengal,  gives 
a  very  interesting  account  of  the  glaciers  in  the  Himalaya  mountains, 
sad  describes  the  features  as  identical  with  those  observed  in  the 
Alps  of  Switzerland  by  Professor  James  Forbes.  Alluding  to  the 
Dotioes  by  other  observers  in  other  districts  of  the  occurrence  of 
glaciers,  from  one  of  which  the  Ganges  springs,  he  concludes,  that  in 
tiie  Himalaya,  as  well  as  in  the  Alps,  there  must  be  a  large  area 
covered  by  glaciers.    We  may,  therefore,  confidently  look  forward  to  a 

*  Ban.  Soc.  Geo).  Trans.  Sd  April,  1848,  page  376. 
t  Comtes  Reod.  1848,  page  884.  • 
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very  large  accession  of  our  knowledge  of  glacier  phenomena,  when 
this  magnificent  range  of  mountains  shall  have  been  carefiilly  inyesti- 
gatedy  by  many  of  those  able  observers  which  the  Indian  staff  contains. 
The  views  of  Professor  J.  Forbes  as  to  the  analogy  which  exists 
between  the  motion  of  glacier  ice,  and  that  of  a  semi-fluid  or  viscous 
mass,  have  received  additional  illustrations  by  the  observations  of 
Mr.  Milward  on  an  extensive  mud-slide  at  Malta,  read  to  the  geolo- 
gical section  of  the  British  Association  at  Swansea.     In  this  case, 
a  large  quantity  of  mud  heaped  up  against  a  bank,  began  gradually 
to  slide  forward;   it  then  divided,  and  the  upper  portion  moved 
forward  over  the  under.     Regular  bands  were  formed  on  the  surface, 
presenting  an  appearance  of  difference  of  structure,  being  alternately 
fine  and  coarse — quite  analogous  to  the  so  called  dirt-bands  of 
glaciers — ^these  rough  and  smooth  bands  forming  very  distinct  ridges, 
waves,  or  wrinkles,  on  the  sur&ce.    Mr.  Milward  does  not  explain 
this  phenomenon,  although  he  altogether  rejects  any  explanation 
derived  from  a  consideration  of  the  existence  of  a  supposed  alternation 
originally,  of  beds  of  difierent  texture ;  this  alternation,  if  existing  at 
all,  being  the  efi^ct  of  the  same  force  which  produced  the  waves  or 
wrinkles,  and  not  the  cause.    Professor  J.  Forbes,  in  his  fifteenth 
letter  on  glaciers,  has  given  an  interesting  comment  on  these  obser- 
vations of  Mr.  Milward,  pointing  out  the  perfect  analogy  which  existB 
between  this  wrinkling  of  the  mud  in  the  slide,  and  the  production  of 
the  less  and  more  compact  wave  on  the  ice,  and  stating  his  belief 
that  the  phenomena  of  ridges  or  wrinkles  is  a  general  one,  depending 
on  the  toughness  of  a  semi-fluid  or  semi-solid  mass,  forcibly  com- 
pelled to  advance  or  extend  itself.     Professor  J.  Forbes,  also  gives 
many  other  illustrations  of  a  similar  production  of  wrinklings  in  a 
mass  of  matter  thus  moved,  as  in  the  case  of  shavings  taken  off 
metallic  surfaces  by  a  planing  engine,  &o, ;  and  shews  that  this  ia 
due  to  the  same  kind  of  motion  to  which  he  had  previously  attributed 
the  similar  phenomena  of  glaciers — namely,  to  that  upward  and 
forward    motion   which  the  particles    must  have  assumed  when 
compelled  to  move.     This  is  a  motion  precisely  analogous  to  what  I 
have  endeavoured  to  show,  will  fully  account  for  many  of  the  pheno- 
mena of  contortions  and  curvatures  of  strata,  as  set  forth  by  Professor 
Rogers,  and  appears  to  me,  one  of  those  striking  instances,  in  which 
observations  of  existing  phenomena  throw  important  light  on  the 
explanation  of  phenomena  of  geological  periods ;  and  which  oompe] 
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Qfl  to  see  the  unity  of  the  laws  wbidi  coDtrol  the  operatioiis  of 
matter,  eren  though  it  be  so  difierent  in  appearance  and  in  straotore 
as  are  the  ioe  of  a  glacier^  and  the  solid  mass  of  a  qnarti  rode. 

I  need  not  allode  to  the  rapidity  or  generality  with  which,  after 
the  eloquent  descriptions  of  Agassiz,  many  persons  were  induced  to 
■ttribote  to  similar  phenomena  and  at  different  periods,  appear- 
ances whidiy  in  some  degree,  resembled  those  presented  by  glaciers 
HI  tile  country  of  Switzerland. 

The  monnds  of  gravel  and  heaps  of  sand  which  cover  the  surfiMe 
of  our  country,  were  called  moraines,  our  "  dOuvinm,"  our  drift,  the 
huge  boulders  whidi  strew  our  plains — all  were  ice-borne ;  and  the 
whok  sur€M»,  with  the  exception  of  a  few  isolated  points  of  our 
noryiem  hemisphere,  was  held  to  be  at  one  time«  covered  with  an 
aknost  unbroken  sheet  of  ice.  A  little  further  researdi,  however, 
ibewed  the  futility  of  sudi  reasoning  in  many,  indeed  in  most  cases, 
and  other  causes  were  seen  to  have  played  an  important  part  in  the 
I^oduction  of  these  striking  phenomena.  The  subject  is,  however, 
by  no  meaos  eihansted,  and  observers  in  all  parts  of  the  world  are 
bringing  together  data  for  the  solution  of  such  questions. 

M.  Gkiyot  has  long  been  engaged  in  the  important  investigation  of 

tracing  back  to  their  parent  source,  the  numerous  varieties  of  rock 

found  seatt^ed  over  the  great  plains,  and  in  the  valleys  of  the 

glacier  country  of  central  Europe ;  and  after  a  most  careful  and 

detailed  search,  has  publbhed  his  conclusions,  which  are  sufficiently 

striking.     He  finds  that  not  only  ii  the  erratic  block  formation  of  the 

Alps  divided  into  certain  groups  or  erratic  basins,  the  limits  of  which 

are  perfiBctly  distinct ;  but  that  in  each  of  these  distinct  basins,  the 

distribution  of  the  different  rodcs  found  in  it,  has  been  subject  to 

definite  laws ;    that  tins  law  has  had  the  same  influence  in  the 

plains  as  in  the  vaUeys,  and  that  the  law  is  the  same  in  a//  the 

basins,  however  varied  the  rocks  may  be.     Thus  a  particular  land  of 

rode  abounds,  in  one  portion  of  the  basin,  but  is  found  rarely,  if  at  all, 

in  another.    And  the  blodui  of  different  kinds,  on  leaving  the  place  of 

thebr  cnrigin,  have  a  tendency  to  form  parallel  series ;  and  when  they 

rsadi  the  plain,  though  they  spread  considerably,  they  still  preserve 

a  respective  disposition,  analagous  to  that  whidi  they  originally 

oeenpied— -the  hUxkn  derived  from  the  right  flank  of  the  valley, 

occopy  in  the  plain  the  right  side  of  the  basin,  and  those  of  the  left 

flank,  the  left  side ;  those  derived  from  the  more  central  valleys,  cover 
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central  portions  of  the  plain.    M.  Ghiyot  shows  that  this  law  crf'distri- 
hation  is  conformable  to  that  which  regulates  the  arrangements  of 
moraines  in  an  actual  glacier  composed  of  many  tributaries ;  and  attri- 
butes this  to  the  &ct  of  the  erratic  blodcs  having  been  deposited  by  a 
glacier,  which  once  covered  the  whole  of  this  district    These  results  are 
certainly  veiy  remarkable,  and  there  seems  no  reascm  to  doubt  the 
possibility  of  a  sufficiently  dose  identification  of  the  roUed  masses 
with  their  parent  rock,  especially  in  a  district  where  the  mineral 
diaracter  of  the  rocks  is  so  marked,  to  admit  of  such  a  condusion 
being  justly  drawn.    That  in  each  mountain-valley  such  a  law  oi 
distribution  should  hold  would  be  expected ;  but,  that  in  the  great 
plains,  there  should  be  even  an  approximation  to  such  a  law  is  an  im- 
portant &ct.    In  connexion  with  the  same  districts  as  M.  Guyot  has 
made  the  particular  subject  of  his  descriptions,  namdy,  the  valleys  of 
the  Bhine  and  the  Rhone,  I  would  refer  to  a  short,  but  very  interesting 
paper  read  by  Mr.  Robert  Chambers,  to  the  Royal  Sodety  of  Edin- 
burgh, on  the  same  districts,  andin  which,  carrying  out  hb  &vonrite  idea 
of  the  action  of  the  sea  at  levels  di£ferent  from  those  it  now  occupies, 
he  attributes  many  of  the  phenomena  presented  by  the  superficial 
depodts  of  these  plains  to  such  action ;  and  condndes,  with  remark- 
ing most  justly,  that  ^'  perhaps  it  would  be  weU,  if  in  scientific 
speculation,  we  were  to  keep  our  eyes  more  open  than  they  generally 
are  to  diversified  causes  for  similar  or  nearly  similar  e£fects." 

It  is  to  be  regretted  that  Mr.  Chambers  has  not  more  fully  acted 
up  to  his  own  suggestion  in  the  larger  work  which  he  has  published 
during  the  past  year,  on  ^<  Andent  sea  margins,"  in  whidi  a  vast 
amount  of  detail  is  brought  together,  and  a  great  accumulation  of 
instances  to  prove,  that  all  round  our  coasts,  and  in  America, 
Norway,  France,  &c.  there  are  unquestionable  proofs  in  the  exis- 
tence of  andent  sea  beaches,  that  the  ocean  once  stood  at  varied  and 
difierent  elevations  above  its  present  level  up  to  fifteen  hundred  feet ; 
that  these  marg^  or  beaches  preserve  throughout  a  constant  levd, 
(though  not  always  vidble)  for  all  parts  of  this  area ;    and  that 
therefore  the  change  in  relative  level  has  been  effected,  not  by  an 
elevation  of  the  land,  but  by  a  depresdon  of  the  waters  of  the  ocean 
— a  depression  taking  place  by  sudden  shifts  at  succesdve  times, 
with  intervening  periods  of  rest.    This  is,  I  believe,  briefly  the 
object  of  the  aathor.    I  shall  not  detain  you  by  any  recapitulation  of 

*  Jamenon's  Edin.  Journal,  1848. 


the  Tery  ilitng  evidence  on  wfaidi  preyions  writers  hare  grounded 

thdr  ofonioms  in  arriTing  at  a  predsely  oj^Kmte  view,  namely,  that 

the  kyd  of  tiie  ocean  was,  and  nrast  have  been,  fiur  more  constant 

^an  that  ci  the  land,  for  these  views  may  be  foond  very  folly  and 

cfetfly  stated   in  many  works;   but  I  would  simply  state,  that 

eridence  of  an  infinitely  stronger  kind,  and  based  apon  observations 

of  a  modi  more  aocorate  natore  than  those  of  Mr.  Chambers,  must 

be  brought  forward  bdcnre  his  condosions  can  be  admitted.    A  series 

of  fiiets,  <v  at  least  of  statements  asserted  to  be  foots,  baaed  on  obser- 

vatbna  of  sndi  a  loose  nature— -freqnently  mere    approximations 

derived  from  originally  erroneoas  data--can  never  be  admitted  as 

eridence  in  cases  where  the  matter  to  be  proved  is  snoh  a  foot,  for 

Instance,  as  the  oeeorrenoe  of  two  definite  lines  of  sea  marking,  ar 

old  sea-beaches,  ocoorring  at  levels  above  the  present  level  of  high 

water,  say  at  six  Imndred  and  eighty-seven,  and  seven  hundred  bdA, 

three  feet ;  and  these  determined  in  countries,  separated  by  suoh  an 

interval  as  Scotland  and  America.    And  yet,  based  on  three  or  four 

observati<ni8  of  this  kind,  Mr.  Chambers  hesitates  not  to  place  some 

little  ledge  of  superficial  deposits,  found  in  Scotland  at  half  a  dosen 

pbces,  in  exact  parallel  with  those  observed  at  Lake  Erie,  and  to 

separate  those  occurring  at  the  upper  level,  seven  hundred  and  three 

feet,  from  those  at  the  lower  level,  six  hundred  and  eighty-seven, 

making  them  his  two  ancient  sea-beaches.  No.  33,  and  No.  34. 

This  is  a  case  taken  at  random  from  his  book,  but  is,  I  think,  amply 

sufficient  to  prove  to  any  one  who  knows  the  limits  of  error  of  even 

caiefol  levelling  operations,  unchecked  by  what  are  called  tie-levels, 

that  sudi  loose  bdA  irregular  determinations  of  level  are  utterly  Bod 

entirely  useless  as  a  ground  for  any  such  conclusions  as  would 

establish  a  diflference  between  two  such  bands  at  such  distances,  and 

Uie  roughly  ascertained  difiference  of  which  was  only  nxteen  feet  in 

seven  hunted.    And  this  is  by  no  means  the  strongest  case  that 

could  be  adduced.    But  Mr.  Chambers  has  given  us  no  clear  notion 

of  how  he  has  in  any  case  determined  the  question  of  what  was,  or 

what  was  not  a  sea  margin.    There  are  certain  characters  peculiar 

to  a  sea  beach,  not  one  of  which  he  seems  to  have  considered  as 

necessary  to  be  present ;  but  he  has,  as  it  would  appear— for  he  has 

not  stated  this  clearly — considered  that  mere  external  outline  has 

been  sufficient  at  once  to  place  aU  sudi  flat  topped  accumulaticms  of 

water-borne  materials  as  he  found  in  our  superficial  deposits  in  the 
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general  category  of  andent  sea  margins — with  what  justice  any  one, 
who  has  paid  the  least  attention  to  snch  facts,  can  say.  That  the 
sea  has  exerted  a  long  continued  and  powerful  action  on  the  solid 
rocks  of  the  earth,  at  levels  yery  different  indeed  from  that  which  it 
now  ^occupies,  and  even  higher,  comparatiyely  speaking,  than  Mr. 
Chambers  states,  has  been  shown  by  many  authors;  and  I  have 
myself,  laid  before  this  Society  during  the  past  year,  some  interesting 
cases  of  this  kind;  but  in  all  these  cases,  it  has  left  undoubted 
marks  of  its  presence.  I  may  also  be  permitted  to  quote  the  words 
which  I  used  several  years  since,  (1844)  in  speaking  of  some  of  the  very 
instances  which  Mr.  Chambers  quotes  in  our  own  neighbourhood, 
when  I  said,  ''  that  these  deposits  have  been  rabed,  is  obvious ;  but 
that  they  are,  or  ever  were  beaches,  \s  very  questionable."* 

I  would  also  suggest  to  Mr.  Chambers  a  careful  examination  of 
such  &cts  as  he  will  find  represented  by  the  excellent  charts  of  our 
shores,  published  by  the  Admiralty.  No  &ct  is  better  known,  than 
the  large  extent  of  ground  covered  by  comparatively  shallow  water, 
which  extends  round  all  our  coasts,  and  the  suddenness  with  which  the 
water  becomes  deep  just  beyond.  A  similar  fact,  Mr.  Chambers 
will  find  repeated  at  certain  intervals  in  such  a  way,  that  a  section  of 
the  bottom  would  show  definite  portions  of  nearly  flat  sea  bottom,  and 
just  beyond  a  sudden  increase  in  the  depth  of  water — ^this  increase 
being  of  very  varied  amount.  Now,  let  Mr.  Chambers  suppose  all 
this  brought  up  to  view,  or  if  he  prefer  it,  suppose  the  sea  removed 
from  it,  we  would  here  have  infinitely  better  and  stronger  evidence  of 
a  succession  of  sea  margins  or  beaches,  (if  the  form  of  the  sur&oe 
combined  with  the  occurrence  of  marine  remains,  and  the  structure 
of  the  deposit  be  considered,)  than  any  which  Mr.  Chambers  has 
adduced ;  and  yet,  notwithstanding  this  apparent  succession  of 
beaches,  there  is  not  a  single  beach  in  the  whole.  This  is  one  out 
of  the  many  instances  which  might  be  quoted  of  the  necessity  which 
exists,  before  attempting  to  draw  any  induction  from  an  accumulation 
of  &cts,  to  ascertain  carefully  whether  these  facts  really  belong  to 
one  and  the  same  category  .f 

•  Joar.  Geol.  Soo.  Dublin,  Vol.  111. 

t  It  would  be  foreign  to  oar  purpose  to  point  out  here,  in  anj  detaily  bow 
esientiai  it  is  to  prove  that  any  '*  shelf'  or  "  terrace"  is  of  marine  origin,  or  in 
other  words,  a  **  beach"  or  *<  sea  margin,"  (for  the  woids  appear  to  be  atn"^ 
bj  Mr.  Chambers  as  synonjmous)  before  speculating  on  the  causes  which  have 
produoed  such  shelves. 
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To  Mr.  Chamben,  however,  we  owe  mnch,  for  having  brought 
the  subject  prominently  before  the  public,  and  thus  attracted  in- 
creased attention  to  a  series  of  phenomena  of  great  interest  and 
importance. 

M.  OmaHos  lyHaDoy,  in  a  note  "  /SWr  les  depots  MocaiUeux" 
has  pn^Msed  this  name  for  all  those  deposits  which  contain  a 
greater  or  less  amount  of  angular  fragments.  These,  according  to 
him,  are  easQy  divided  into  two  simple  classes  one  comprising 
breodafijnn  rodcs ;  the  other,  in  whidi  the  fragments  are  not,  as  it 
were,  soldered  together,  but  form  a  whole  entirely  composed  of  frag- 
ments. The  author  does  not  conceive  it  possible  that  the  action  of 
water  has  been  the  original  cause  of  the  production  of  these  fragments, 
although  subsequently  it  may  have  transported  them ;  but  that,  in 
most  cases,  they  were  produced  by  the  oontractbns  of  the  mass, 
from  desiccation  or  cooling,  as  in  muds,  &c.,  and  this  grand  cause, 
aided  by  the  disturbances  which  have  taken  place  in  the  crust  of  the 
earth.  The  beautiful  breccia  of  Tuscany  (called  the  MueMo  di 
SetuvezzcL)  in  which  angular  fragments  of  white  saccharine  lime- 
stone, are  tied  together  by  a  blueish  paste  of  a  pyroxenic  character, 
forms  a  bed  or  portion  of  a  bed  between  others  of  the  ordinary 
saodiarine  limestone  of  the  Apennines ;  and  D'Halloy  attempts  to 
explain  this  phenomenon,  by  a  reference  to  cases  which  sometimes 
occur  in  glass,  where,  resulting  from  a  blow,  or  other  such  cause, 
we  sometimes  find  a  number  of  fragments  enclosed  in  another  portion, 
whidi  remains  unafiected :  and  be  supposes  that  the  matter  which 
has  filled  in  the  cavities,  has  been  injected  from  below  in  a  state  of 
igneous  fluidity,  and  has,  therefore,  intruded  itself  into  the  bed 
which  was  fractured,  but  has  not  been  able  to  force  itself  into  those 
whidi  offered  greater  resistance. 

Another  group  of  **  depots  bheaiUeux"  are  those  which  accompany 
porphyries,  basalts,  &c.  &c,  and  which  the  author  attributes  to  the 
sudden  cooling,  and  the  consequent  fracturing  and  breaking  up  of 
the  outer  coats  of  igneous  rocks,  and  also  the  mechanical  breaking  of 
the  same ;  the  angular  fragments  thus  produced  being  either  again 
caught  up  in  the  fluid  mass,  or  spread  out  in  beds,  more  or  less  irre- 
gular, by  the  ocean.  He  then  refers  to  a  large  dass  of  rocks,  pudding- 
stones,  &c  ;  and  to  account  for  the  large  amount  of  quartz  found  in 
them,  the  author  has  recourse  to  supposing  the  existence  of  sOioeous 
springs,  such  as  occur  in  Iceland,  and  which  would  deposit  the 
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quartz ;  reaaoning  from  the  diffioolty  of  aeoonntiiig  for  the  sources 
of  this  quartz,  from  any  known  deposits  frt)m  which  it  conld  be 
derived.  We  have  referred  to  this  paper,  as  one  among  many  in- 
stances in  which  the  study  of  existing  causes  now  in  operatbn  would 
readily  have  led  the  author  to  explanations  very  different,  indeed, 
from  those  whidi  he  has  given,  and  much  more  philosophically 
simple.  The  occurrence  of  such  innumerable  fragments  of  pure 
quartz  in  many  of  our  conglomerates,  has  often  excited  the  wonder 
of  geological  observers ;  but  it  is  folly  paralleled  at  the  present  day 
in  the  sand  and  gravel  banks,  which  occur  round  our  coasts.  Take 
for  instance  the  great  deposits  of  sand  in  our  own  immediate  neigh- 
bourhood, along  the  shores  at  Portmamock,  Malahide,  &c  ■  f  miij 
the  composition  of  which  would  yield  at  least  mne-tenAs  of  pure 
silica  in  quartz  grains.  Whence,  it  may  be  asked,  was  all  this 
derived  P  The  rocks  in  the  immediate  neighbourhood  are  slates  and 
limestones ;  and  yet,  although  much  of  the  quartz  which  enters  into 
the  compoaition  of  these  sands  may  be  derived  from  a  distance,  much 
has  unquestionably  come  from  the  adjoining  rocks.  In  looking  at 
sudi  results,  as  are  now  placed  before  our  eyes,  we  are  too  apt 
to  forget  the  necessity  of  tracing  the  successive  steps  in  the  processes 
leading  to  these  results,  as  far  as  in  our  power ;  and  thus  we  may 
omit  to  consider  the  facts  that  the  accumulation  of  such  heaps  of 
silica  is  due  to  the  circumstance,  that  the  softer,  and,  therefore, 
more  easily  destructible,  matter  of  the  slates,  &c.  has  been  ground 
down,  reduced  to  powder,  and  removed  to  a  greater  distance  by  the 
same  forces,  which  have  affected  the  quartz  grains  only  to  a  slighter 
degree,  in  consequence  of  their  more  unyielding  nature.  And  a  dose 
examination  of  even  our  fine  sands,  much  more  our  coarser,  will 
show  that  many  of  these  grains  of  quartz  are  in  some  degree  angular. 
It  is  indeed  probable,  nay,  almost  certain,  that  with  quartz,  and 
such  other  minerals,  possessing  great  hardness,  but  at  the  same 
time  considerable  brittleness,  the  general  mode  in  which  masses  are 
reduced  to  smaller  grains,  is  hjJVaetitre,  arising  from  the  impinging 
of  the  masses  against  each  other,  and  not  by  actual  wear.  In  many 
cases,  therefore,  the  [comparative  predominance  of  quartz  fragments, 
in  our  old  conglomerates  and  sandstones,  is  due  simply  to  the  &ct, 
that  the  other  and  softer  materials  have  been  removed,  while  this 
has  withstood  the  action  of  the  agitating  forces,  whidi  have  dis- 
tributed the  masses.  «- 
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Again,  as  regards  those  rocks  in  wbich  the  paste  has  a  resem- 
Uanoe  to,  or  is  identical  with,  igneous  prodncto,  the  included  frag- 
ments bdng  also  sometimes  similar,  although  many  Cebcts,  long 
once  described  by  aathors,  attest  the  troth  of  the  supposition,  a 
jpriori,  of  D'Halloy,  as  to  the  breaking  up  of  the  sur&oes  of  flows  of 
Dudtea  matter,  thus  producing  breccias,  &o. ;  still  we  ought  never  to 
fiirget  that  in  volcanic  districts,  at  the  present  day,  by  &r  the 
greater  portion  of  the  mass  of  matter  ejected,  comes  forth  not  in  the 
imn  of  coole^i  of  lava,  but  as  soorisB,  ashes  and  mud,  and  even 
frequently  of  per&otly  formed  orystab.  Nor  can  we  see  any  the 
slightest  reason  for  supposing  that  the  phenomena  of  older  data 
were  not  similar ;  that  we  had  not  then,  as  now,  showers  of  volcanic 
ashes,  bombs,  masses  of  rocks  of  various  sizes,  and  flows  of  mud 
aeocmipanying  the  exhibition  of  actually  molten  matter,  and  produ- 
tmg  deposits  originaUy  simOar  to  those  now  being  formed  in  volcanic 
countries,  but  subsequently  modified  in  i^pearance  by  infiltration, 
pressure,  &c.,  and  all  the  subsequent  changes  which  have  taken 
plaee.  Our  minds  are  firequently  so  much  arrested  by  the  striking 
and  beautiful  phenomena  of  dykes,  and  intrusions  of  igneous  matter, 
at  a  period  subsequent  to  the  formation  of  the  stratified  rocks,  with 
whidi  they  are  associated,  that  we  are  too  apt  to  forget  that  a 
similar  exhibition  of  igneous  matter  may  have  taken  place  catem^ 
poraneousfy  with  the  mechanical  deposition ;  and  that  thus  we  may 
have,  and  do  have,  igneous  matter  mixed  up  with  the  mechanical 
rocks,  often  in  the  most  irregular  and  apparently  arbitrary  manner. 
Sudi  eases,  however,  in  no  way  compel  us  to  seek  for  their  explan- 
ation in  intrusion,  or  forcible  injections. 

Connected  with  descriptive  geology,  I  may  refer  to  some  com- 
munications to  this  Society,  during  the  past  year,  which  I  had 
myself  the  pleasure  of  laying  before  you.  In  these  I  described,  in 
some  detafl,  the  geological  stracture  of  the  County  of  Wicklow, 
explained  the  mode  of  constraction,  and  character  of  the  map  and 
seetioDs  illustrative  of  that  stracture  rec^tly  published  in  connexion 
with  the  Geological  Survey  of  Ireland,  and  pointed  out  their  pecu- 
liarities. We  have  been  enabled  also  to  con^bute  from  the  labours 
of  the  officers  of  the  Survey  in  other  ways,  as  by  M.  Du  Noyer's 
aecount  of  the  very  interesting  section  exposed  at  Fanghart,  in  the 
County  of  Down,  where  the  phenomena  of  trap  intrasions  are  so 
be^tifnlly  ^own,  and  in  whidi  also  the  occurrence  of  the  old  red 
sandstone  in  that  district  was  first  made  known. 
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But  I  aUude  to  these  commimicatioQs  for  other  reasons;  §ot, 
arising  out  of  some  remarks  at  the  November  meeting  of  the  Society, 
on  the  published  sections  of  the  Geological  Sorvey,  we  had  brought 
before  us  in  December  by  Mr.  Mallet,  a  full  description  of  a  pro- 
position,  (which  he  threw  out  as  a  suggestion  in  the  first  instance,) 
for  the  adoption  of  one  uniform,  and  systematic  principle,  for  laying 
down  geological  sections — a  suggestion  which  appears  to  me  of  very 
great  importance  and  value,  and  to  which  I  must  refer  in  a  few 
words.  Mr.  Mallet  stated  very  forcibly  the  objections  to  which  the 
ordinary  geological  sections  are  open,  and  the  uselessness  of  many  of 
these  for  any  purpose  other  than  the  mere  illustration  of  some 
particular  point  of  geological  structure,  and  states  his  views  aa 
to  what  the  real  object  of  geological  sections  ought  to  be,  namely, 
to  give  the  physical  features  of  the  country  correctly,  and  so  lead  to 
distinct  ideas  of  the  forces  concerned  in  producing  these — to  give  a 
true  representation  of  the  succession  of  strata ;  and  further,  to  give 
economic  information,  such  as  relates  to  mines,  agriculture,  &c 
These  objects,  Mr.  Mallet  believes,  are  not  attained  by  the  present 
system ;  and  to  accomplish  such  ends,  he  proposes,  that  all  sections 
shall,  in  future,  be  laid  down  in  lines  due  north  and  south,  and  east 
and  west ;  or  in  latitude  and  longitude — ^that  the  several  secticms 
of  the  same  district  shall  be  laid  down  parallel  to  each  other,  and  at 
equal  distances  apart,  whether  they  be  north  and  south,  or  east  and 
west,  the  same  horizontal  and  vertical  scales  being  used,  and  half-tide 
level  assumed  as  the  datum. 

When  several  such  sections  in  both  directions  are  laid  down,  they 
present  a  sectio-planographic,  (to  use  an  engineering  phrase,)  model 
of  the  district,  and  firom  such  sets  of  normal  sections  any  sec- 
tion in  intermediate  or  diagonal  direction  can  readily  be  inferred. 
As  a  brief  mode  of  distinguishing  such  sections  in  description,  the 
author  proposes  to  call  those  sections  which  run  north  and  south, 
or  in  latidude,  makrotome;  those  passing  east-west,  or  in  longitude, 
eunUome;  and  these  in  any  other  direction  in  azimuth,  mesotome 
sections.  The  author  then  oonduded  his  communication,  by  briefly, 
but  clearly  and  forcibly,  pointing  out  the  valuable  results  whidi 
might  fairly  be  anticipated  from  the  general  adoption  and  completion 
of  such  a  series  of  section  for  an  entire  country,  and  further  for  the 
whole  globe ;  (his  proposition  essentially,  indudiug  the  idea,  that 
such  sections  shall  be  continued  across  the  sea,  as  well  as  the  lai^ ;) 
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frmn  ibe  great  geological  features  being  brought  into  immediate 
oo-erdinaticm  with  the  great  coemical  forces  which  have  tended  to 
{H^odnoe  and  modify  these  results.     I  most  say  I  did  not  fully  see 
the  force  of  Mr.  Mallef  s  suggestion  thrown  out  as  it  was,  in  c(niver- 
satlony  at  our  meeting  in  November ;  but  having  previously  to  the 
next  meeting  of  the  Society,  at  which  he  brought  forward  the  matter 
more  in  detail,  prepared  sections  on  this  general  system  of  a  portion 
of  the  County  of  Wicklow,  from  an  examination  of  the  sections  of 
whidi  the  suggestion  originated^  I  am  fully  satisfied  that  the  method 
prt^xMed  is  one  of  great  value ;  and  that  a  most  important  impulse 
would  be  given  to  the  progress  of  physical  geology,  by  the  comple- 
tkm  of  sudi  a  series  of  sections.    I  have,  however,  some  doubts  as  to 
the  practicability  of  accomplishing  it  at  present.     There  are  few 
countries  of  whidi  we  have  sufficiently  accurate  maps  to  enable  such 
sections  to  be  prepared,  without  enormous  cost  and  trouble ;  for  the 
British  Isles — for  Ireland  especially,  they  could  be  made  at  a  very 
trifling  expenditure  of  either ;  but  although  it  may  require  the  lapse 
of  years  before  geobgists  could,  by  possibility,  be  placed  in  posses- 
ooQ  of  such  sections  for  the  globe,  it  would  be  extremely  desirable 
that  some  such  general  system  should  be  adopted,  by  which  the 
labours  of  our  fellow-workmen  in  all  parts  of  the  earth,  could  at 
once  be  brought  into  definite  and  symmetrical  comparison,  and  by 
whidi  the  vast  amount  of  research  .and  toil  now  brought  to  bear  on 
geological  investigaticm,  should  be  rendered  useful,  not  only  for  the 
iUostration  of  the  detached  districts  examined,  but  as  integral  and 
d^nite  portions  of  one  grand  system  of  illustration  which  should 
embrace  the  earth. 

In  the  department  of  PakBontology  we  have,  during  the  past 
year,  had  many  additions  to  our  knowledge,  both  of  the  peculiar 
fimns  of  the  fossil  species,  and  of  the  laws  which  appear  to  have 
regulated  their  distribution  at  the  period  during  which  the  rocks 
were  being  formed.  To  his  valuable  treatise,  on  the  organization 
(^  trilobites,  of  which  in  1846,  the  Ray  Society  issued  an  English 
edition,  corrected  and  revised  by  the  author,  Burmeister  has  since 
added  some  important  supplementary  researches  on  these  Crustacea.* 

During  1847,  a  work  appeared  on  the  trilobites  of  Bohemia,  by 

^  *  D' Alton  and  Bormeister's  Zeitung,  1848. 
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M.M.  Hawle  and  Corda,  bot  supposed  to  be  almost  entirely  doe  to 
tbe  latter  autbor,  in  wbicb  tbe  desire  for  genera-making  has  been 
carried  to,  if  possible,  a  greater  excess  than  ever.  Nor  can  we  omit 
to  notice,  in  addition  to  tbe  unsoundness  of  the  author's  views,  tbe 
fact,  that  the  book  appears  to  have  been  an  unjustifiable  and  un£adr, 
because  wilful,  attempt  to  anticipate  tbe  labours  of  Barrande,  whose 
treatise  on  tbe  trilobites  of  Bohemia  forms  a  very  valuable  addition 
to  tbe  knowledge  of  these  interesting  remains.  In  tbe  Palsdonto- 
logical  appendix  to  the  descriptive  memoir  by  Professor  J.  Philips, 
of  the  Malvern  districts,  drawn  up  in  conjunction  with  Mr.  Salter, 
some  valuable  additions  to  previous  knowledge  will  be  found.* 

M.  Aldde  D'Orbigny  has  published  his  views  on  tbe  classification 
of  the  very  important  group  of  bracbiopoda.  In  his  arrangement  he 
adopts  a  dichotomous  method,  and  therefore  unavoidably  brings  to- 
gether, or  separates,  tbe  several  genera  into  most  unnatural  groups. 
Mr.  J.  £.  Gray  has  alsof  proposed  a  new  arrangement  of  this 
important  class.  To  Yon  Buch  we  are  indebted  for  the  earliest 
satisfactory  illustrations  of  the  fossils  of  this  group,  and  subsequently 
the  attention  of  many  able  naturalists  has  been  directed  to  them. 
Mr.  Gray's  classification  is  founded  on  the  character,  position  and 
arrangements  of  the  oral  arms. 

Mr.  Davidson  has  continued  bis  very  accurately  drawn  illustra- 
tions of  the  bracbiopoda  of  the  sUurian  system,  in  the  Bulletin  de  la 
Society  Geologique  de  France,  }a  portion  of  which  bad  been  previously 
published  in  the  London  Geological  Journal.  In  his  present  com- 
munication, we  have  accurate  drawings  and  descriptions  of  twenty- 
five  new  species.  In  connexion  with  M.  Bouchard  Chantereaux,  he 
has  also§  illustrated  very  fiilly,  by  a  beautiful  series  of  specimens, 
the  internal  structure  of  the  chalk  fossQ,  originally  named  by  G. 
Sowerby,  Magas  pumHus,  and  corrected  several  erroneous  ideas 
concerning  it ;  and  M.  De  Barrande  has  also  continued  his  figures 
and  descriptions  of  the  silurian  bracbiopoda  of  Bohemia.  || 

Sir  Philip  Egerton  %  has  added  to  the  knowledge  of  the  fishes  of 

•  Mem.  Geol.  Survey,  Vol.  II.  part  1. 

t  Annals  of  Nat.  Hifitory,  December,  1848. 

I  Bull,  de  Soc.  Geol.  de  France,  1848, 139. 
§  Ibid,  1848,  page  309,  8th  May. 

II  Haidinger*8  Naturwias,  Abhand,  part  2. 

IT  Quar.  Jour.  Geol.  Soc.  London,  1848,  page.  302. 
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the  ol^r  pakeozoic  rcM^,  by  bis  description  aad  figures  of  pterio- 
thys,  homothoraxy  &c..  Bir.  Hugh  Miller^  univenally  known  to 
geologiste  as  the  aaihor  of  that  delightful  little  w<»rk,  '<  The  Old 
Bed  8and-8t<xie/'  has  continued  his  researches,  and  laid  before  the 
Physical  Society  of  Edinburgh,  some  of  his  recent  discoyeries 
regarding  tbe  structure  of  asterolepis,  dipterus,  &c  The  fossil  fish 
of  the  same  formation  haye  received  additional  illustrations  from  Mr. 
M^Coy,  our  follow  member.  He  has  added*  three  new  genera,  and 
twenty-one  new  species  from  this  formation,  (the  old  red ;)  and  in 
another  paper  on  fossil  fishes  from  the  carboniferous  group,  he  has 
added  to  the  already  perhaps  too  lai^e  number,  no  less  than  eleven 
gmera  and  forty-two  species.  As  there  are  no  figures  of  these 
spedes  given,  it  is  impossible  to  say  how  for  the  author  is  justified 
in  sudi  apparently  minute  separations. 

In  these  papers,  Mr.  M'Coy  has  proposed  a  new  family,  the 
placodermi,  and  has  pointed  out  a  peculiarity  in  the  formation  of 
the  tail,  which  peculiarity  he  has  proposed  to  denote  by  the  term 
dipfaycercaL  We  would  thus  have  the  homo-cereal,  the  heterocercal, 
and  the  diphycereal  forms  of  tail,  the  latter  characterised  by  there 
bdng,  not  only  a  spinal  prolongation,  but  also,  almost  as  great  a 
development  of  ^e  fin  rays  above  as  below  the  spinal  prolongation. 

Whether  it  be  either  desirable  or  needful  to  introduce  new  names 
for  forms  which  i^pear  to  form  only  a  passage  or  one  step  in  a  gra- 
dation between  recognised  types,  must  be  decided  by  an  examination 
of  the  a^edmeLB  themselves,  or  of  carefol  drawings. 

H.  Yon  Meyer,  has  given  a  usefol  summary  of  the  fresh  water 
&h  of  Bohemia,  and  the  comparative  species  found  at  Gosau, 
(Eningen,  and  other  places.t 

The  fossils  of  the  grauwadce  formations  of  Thuringia,  have  been 
described  and  illustrated  by  Richter. 

Our  acquaintance  with  American  paloeontology,  so  far  at  least  as 
concerns  the  older  formations,  has  been  greatly  extended  by  the 
valuable  and  important  work  of  Hall  on  the  paloeontology  of  New 
York.  In  alluding  to  this  work,  we  must  refer  with  great  pleasure 
to  the  very  splendid  series  of  works  illustrative  of  the  Natural 
History  of  that  State,  published  by  the  government  of  New  York — 


*  Annale  Nat.  His.  Nov.  1848,  page  397. 

t  Leon,  and  Bronn't.  Jahrbnch,  1848,  page  482. 
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valuable  from  their  detail,  and  important  from  the  character  and 
extent  of  the  area  which  they  illustrate.     Since  the  earlier  yolmnes  on 
geology  have  been  issned,  great  advances  have  been  made  in  our  know- 
ledge of  the  Silurian  rocks  in  the  old  world,  and  Mr.  Hall  has  folly 
availed  himself  of  the  increased  resources  placed  at  his  disposaL  Study- 
ing their  own  formations  carefully,  establishing  their  succession  and 
relations,  solely  by  a  consideration  of  their  true  relative  position,  and 
other  physical  characters,  and  uniting  with  these   enquiries,  the 
careful  and  detailed  study  of  the  fossils    contained  therein,  the 
American  geologists  have  established  for  their  own  country,  several 
distinct  groups  and  subdivisions,  which   are  in  a   great   degree 
analagous  to,  or  parallel  with,  those  acknowledged  in  this  country. 
I  allude  to  this  the  more  particularly  as  being  an  example  of  what 
appears  the  only  true  and  sound  method  on  which  to  conduct  the 
geological  investigation  of  any  well  defined  district    It  is  only  by  seek- 
ing out  the  conditions  under  which,  in  that  district,  as  compared  with 
itself,  the  rocks  have  been  formed  that  a  knowledge  of  the  successive 
modifications  of  those  conditions,  which  have  resulted  in  the  successive 
formation  of  beds  of  varying  lithological  character,  suid  containing  re- 
mains of  different  and  distinct  organisms,  can  be  arrived  at.    The 
attempt  to  force  into  parallelism  with  the  subdivisions  established  in 
one  country,  those  which  may  exist  in  another,  and  to  found  such  conclu- 
sions on  a  comparison  of  a  few  fossils,  or  even  a  single  fossil,  (as  has 
often  been  done,)  found  common  to  both,  is  unphilosopbical  and  erro- 
neous, and  must  inevitably  result  in,  to  a  certain  extent,  concealing  from 
our  view  the  true  nature  of  the  problem.     We  cannot^  therefore,  too 
highly  appreciate  the  independence  with  which  the  American  forma- 
tions have  been  studied,  and  compared  one  with  another,  and  then, 
and  not  tiU  then,  compared  with  the  known  and  established  groups  of 
other  countries.      In  Hall*s  palaeontology  of  New  York,  we  have 
the  results  of  such  a  comparison  admirably  brought  before  us  in  all 
its  detail,  and  well  illustrated.     I  cannot,  however,  enter  into  any 
detailed  examination  of  thb  work,  which  is  perfectly  essential  for  the 
study  of  the  silurian  rocks  of  any  country,  and  which  wiU,  therefore, 
be  in  the  hands  of  many  here. 

We  have  had  two  important  communications  from  Professor  E. 
Forbes,  before  this  Society,  on  the  fossils  from  rocks  of  nearly  the 
same  age ;  one  in  which  he  pointed  out  the  character  and  probable 
age  of  the  fossiliferous  limestones  and  slates  at  Portrane  in  this 
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eonnty ;  and  another^  in  which  he  describes  a  new  genns  of  silnrian 
OT  camlman  fossils,  (OldhanUa)  first  made  known  by  myself  in  1841s 
as  occorring  in  the  very  old  rodcs  at  Bray  Head  and  other  localities. 
1  shall  not  here  enter  on  the  details  of  stmctore  given  by  Professor 
Forbes,  as  the  members  wiU  see  all  this  in  the  Journal. 

Passing  from  the  older  formations,  G^initz  and  Qatbier  have 
given  OS  a  most  important  monograph  on  the  fossils  of  the  Permian 
system  in  Saxony,  accompanied  by  excellent  figures.  This  work 
fiDa  up  a  blank  in  our  science.  Very  few,  indeed,  of  the  organic 
remains  of  this  group,  containing  the  zechstein  of  G^erman  geologists, 
the  magnesian  limestone  of  our  own  country,  and  the  rothliegende, 
have  as  yet  been  described.  To  Mr.  King,  of  Newcastle,  whose 
monograph  on  the  magnesian  limestone  fossils  of  Dorham,  &c.  is 
BOW  passing  through  the  press,  for  the  Palseontographicai  Society, 
we  are  indebted  for  some— -<a  few  scattered  notices  have  been  given 
by  osiers ;  and  in  Murchison*s  extensive  work  on  Russia,  several 
have  been  figured  and  described  by  De  Yemenil.  It  was,  indeed, 
from  the  great  devebpm^it  of  this  group  of  rocks,  in  the  district  of 
Perm,  Uiat  the  name  Permian  was  proposed  by  Sir  R.  Murchison, 
and  has  been  very  generally  accepted.  As  the  last  stage  of  the 
pakeozolc  era,  it  forms  an  interesting  series.  The  work  of  Geinitz 
and  Ghitbier,  therefore,  is  a  valuable  addition  on  a  much  neglected 
portkxi  of  the  stratified  rodcs.  We  would  simply  state  the  number 
of  the  several  groups  of  which  descriptions  are  given,  which  will 
suffice  to  show,  that  it  is  by  fer  the  best  work  on  the  fossils  of  the 
Penman  syvtem,  we  yet  have — 

Sanria                    3  Badiata.  Ecbinodennata  1 

Fish  Ganoid          20  Crinoidea  2 

„    PUcoid            7  Polypi  8 

Anniilata                2  Plants.  Conferve  6 

MoU.  Cephalopoda  2  Eqoisetacea  1 

„      Oattoxopoda  7  Ferns  9 

Conchifera   13  Algs  6 

Brachiopoda  16 

making  a  total  of  one  hundred  and  one  species.* 
Professor  Naumann  has  announced  the  discovery  of  the  permian 

*  Die  Venteinerongen  des  Zechstein,  and  Rothliegende,  oder  des  Permisohen 

systems  in  Sachsen,  1848. 
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system  at  Oschatz,  and  noticed  the  peculiar  and  distinctive  character 
of  its  flora.* 

In  connexion  with  this,  we  may  notice  Yon  Bach*s  little  treatise 
on  the  ceratites  or  aomionites  of  the  Mnschelkalk,  which  appear 
to  he  only  eight  in  nnmher,  forming  a  remarkahle  group  charac- 
teristic of  that  rock. 

In  the  upper  groups  of  stratified  rocks,  we  have  equally  gained 
great  additions  to  our  knowledge  of  their  &una  and  flora.  Giebel 
has  oontrihuted  to  our  acquaintance  with  the  corals  of  the  planer- 
mergel.f  Milne  Edwards'  valnahle  systematic  treatise,  on  the  same 
group  of  fossils,  has  heen,  in  part  at  least,  puhlished.^ 

Yicomte  D'Archiac  has  given  an  able  and  beautifully  illustrated 
report  on  the  fossils  of  that  remarkable  bed  in  the  chalk  series, 
known  locally  to  the  miners  under  the  name  of  Tourtiaj^  and 
which  forms  a  deposit  of  not  many  feet  in  thidmess,  extending  over 
a  considerable  area,  in  the  chalk  series,  which  rests  immediately 
on  the  carboniferous  rod»  of  the  frontier  of  Belgium  and  France. 
A  close  examination  of  these  fossils  shows  that  they  form  a  re- 
markable group,  the  larger  portion  of  which  were  previously  un- 
described.  The  author  had  pointed  out  some  of  these  fiicts  in  1839, 
but  the  detailed  descripticoi  is  now  first  given.  His  carefully 
drawn  up  list  is  prefi^ced  by  some  interesting  and  valuable  general 
remarks ;  especially  on  the  microscopic  structure  of  the  shells  of  the 
terebratulsB,  which  in  this  deposit  have  a  prodigious  development  and 
very  great  variety.  Out  of  forty-eight  described,  thirty-four  or 
three-fourths  are  new,  besides,  at  least,  tw^ity  distinct  varieties. 
This  genus  also  contains  fully  one-fourth  of  the  total  number  of 
fossils  of  every  kind.  And  M.  D'Archiac  thinks,  that  if  future 
research  should  confirm  these  results,  this  thin  and  limited  deposit 
will  form  one  of  the  most  remarkable  examples  of  such  phenomena 
known.  Referring  to  the  labours  of  Yon  Buch,  Deshayes,  Carpenter, 
Glucker,  and  Morris,  on  the  intimate  structure  of  the  shell,  he  points 
out  a  new  division  in  which  small  granulations  in  relief  are  observed 
on  the  folia  of  the  shell,  instead  of  the  minute  perforations  or  punc- 
tures pointed  out  by  Carpenter ;  to  this  he  applies  the  term  arenaeees, 

*  Bull.  Soo.  Geol.  France,  8th  Maj,  1848,  page  801. 

t  D'AltoD  aod  Burmeister's  ZeitoDg,  1848. 

I  Annales  des  Sciences  Naturelles. 

^  Mem.  Soc.  Geol.  France,  3nd  Ser.  torn.  II.,  part  2. 
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There  is  another  and  diflbrent  stmcture  in  many  of  the  ribbed 
terebratolsy  only  yisible  under  a  high  power,  whidi  he  calls  fibro^ 
capiUaire*  M.  D'Archiae,  however,  only  states  these  results  as 
provisioiial,  and  as  very  incomplete,  bat  which,  when  carried  out  in 
anffident  number  and  variety,  may  lead  to  important  condusions. 
He  points  this  out  the  more  espedally,  as  the  consideration  of  these 
iBtemal  structures,  has  afforded  to  that  able  naturalist,  Mr.  Morris, 
the  groondwork  of  his  proposed  classification  of  the  terebratuke. 

Next  to  the  terebratulse,  the  most  abundant  fossils  in  the  ''  tourtia," 
belong  to  trochus,  turbo,  and  pleurotomaria,  and  with  their  associated 
remains  would  i^pear  to  me  to  point  to  a  shallow  water  deposit. 
Hie  great  prevalence  of  terebratulae  in  some  degree  militates  against 
this  notion,  for  as  a  group  the  brachiopoda  are  deep-water  shells  >' 
but  Mr.  J.  B.  Jukes,  in  his  interesting  account  of  the  voyages  of  the 
Fly,  has  noticed  a  similar  abundance  of  terebratulse  in  shallow 
water,  on  the  eoasts  of  Australia. 

Mr.  F.  Pictet,*  has  published  an  important  memoir  on  the  fossils 
of  the  lower  cretaceous  group  of  the  neighbourhood  of  Geneva, 
especially  of  those  of  the  age  of  the  gault ;  of  this  only  the  portion 
including  the  cephalopoda,  has  as  yet  reached  us.  It  contains  full 
and  carefully  compiled  descriptions  of  seventy-eight  distinct  spedes, 
of  whidi  twenty-nine  are  now  for  the  first  time  described,  and  il- 
lustrated by  well-executed  lithographs.  Such  local  catalogues  fur- 
mi^  the  best  possible  groundwork  for  accurate  reasonings  on  the 
distribution  of  fossils,  and  the  physical  conditions  under  which  they 
existed ;  and  tiiis  detailed  memoir  of  M.  Pictet  will  add  considerably 
to  the  already  high  character  which  he  has  acquired  as  the  author 
of  tile  valuable  ^*  Traits  elementaire  de  Palseontologie." 

The  new  spedes  are  thus  divided — 

TarriUtes  1 
Ptjohooerai  1 
Hamites  6 
Criooeras  1 
Ammonites  17 
Nautili  3 

29 

M.  Nyst,  to  whom  we  are  already  indebted  for  several  valuable 

* 

*  Mem.  de  la  Soc.  de  Phyi.  Geneva,  torn.  XI.  3nd  part. 
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contributions  to  oar  knowledge  of  the  tertiaries  of  Belgium^  has 
undertaken*  an  elaborate  ajmopsis  of  all  the  spedes,  living  and 
fossil,  of  the  family  of  the  Arcacese.  The  portion  already  published, 
contains  only  the  genus  area  properly  so  called,  as  defined  by  Nyst, 
a  second  portion  being  promised,  to  include  the  other  genera 
pectunculus,  nucula,  &c.,  belonging  to  the  same  £Eunily. 

M.  Nyst  includes,  under  the  generic  group  of  Area  proper,  all  the 
CucuUoes  of  Lamarck  and  others ;  the  Byssoarcs  of  Sowerby,  the 
Isoarcse  of  Mtlnster,  Dolabra,  and  Crenella  of  M'Coy,  and  some 
seven  or  eight  genera  proposed  by  J.  £.  Gray  in  1840  and  1847. 
Taking  this  extended  view  of  the  genus,  M.  Nyst  finds  that  area, 
of  which  Lamarck  only  gives  forty-eight  spedes,  is  in  reality  repre- 
sented by  four  hundred  and  fifty-nine  spedes,  or  subtracting  from 
this  eighteen  uncertain  spedes  by  four  hundred  and  forty-one.  In 
examining  the  distribution  geologically  of  these,  M.  Nyst  finds — 

1.  That  the  genus  area  appeared  with  the  earliest  fossiliferous 
rocks,  being  represented  in  the  lower  silurian  by  two  spedes  ;*  in 
the  upper  silurian  by  nine ;  and  in  the  devonian  by  thirteen — ^m  all 
twenty-four. 

2.  In  the  carboniferous  system  by  twenty-six,  all  of  which  bdoug 
to  the  lower  portion  of  the  system. 

3.  In  the  permian  we  have  three  spedes — 

1  in  tba  lower, 
3  in  the  middle, 
0  in  the  apper. 

4.  In  the  triasdc  group,  the  number  of  spedes  again  increases  to 
twelve,  all  in  the  middle  group. 

5.  The  jurasdc  group  contains  sixty-nine,  of  which  nine  are  in 
the  lias — 

so  in  the  lower  oolite, 
34  in  the  middle, 
6  in  the  apper. 

6.  That  the  cretaceous  group  appears  to  be  that  which  contains  the 

largest  number,  having  in  all  one  hundred  and  ten  spedes,  thus 

distributed — 

27  in  lower, 

11  in  middle, 

63  in  apper. 

*  Mem.  de  V  Acad.  Boj.  de  Belgium,  tom.  XXII. 

fTo  thefe  we  mnst  add  aome  aince  deaorihed,  aa  area  pinnuiivay  PhilUp6| 
Mem.  Geol.  Sur.  Vol.  II.  part  1,  page  366,  plate  XXI.  6,  &c. 
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7.  In  the  tertiary  groap  we  have  ninety-nx  species^  of  which 
there  are — 

41  knrer, 
S6  middle, 
SO  apper. 

8.  Hat  the  genus  has  acquired  its  mazimQin  deyelopment  in 
existing  times,  being  represented  by  one  hundred  and  two  species, 
whidi,  as  regards  geog^phical  distribution,  are  thos  divided — 

87  io  nortiiem  ocean, 
93  in  tropical  seat, 

7  in  ■oothern, 
86  preciee  localitj  onknown. 

This  distribution  is  also  remarkably  definite,  as  only  fire  are 
known  to  pass  from  one  zone  to  another,  viz. — three  (Arca^  barbata, 
dikmi,  laetea,)  from  the  northern  to  the  equatorial,  and  two  (Area, 
eorbieula,  semUorta,)  horn  the  equatorial  to  the  southern. 

The  subdivision  of  the  genus  pointed  out  by  Mr.  M'Coy,  (Dolabra) 
is  firand  confined  to  the  lower  palaeozoic  rocks,  (depots  de  transiHon.) 
Cucolbea  i^ipears  with  the  same  group,  and  is  there  represented  by 
ten  ^wcies,  but  attains  its  maTimum  development  in  the  cretaceous 
group,  where  it  has  thirty-nine  representative  species,  and  gradually 
dies  out  as  we  approach  the  existing  period,  as  it  has  only  five 
^edes  in  tertiary  rodu,  and  two  living.  M.  Nyst  further  asserts 
that  no  one  species  passes  from  one  great  group  to  another ;  that  of 
the  whole  number  only  nineteen — ^which  he  considers  have  not  been 
sufficiently  examined,  or  identified — pass  firom  one  system  to  another, 
and  that  out  of  the  whole  number  of  living  species,  only  thirteen 
have  been  found  in  the  upper  tertiary  rocks. 

The  value  of  such  a  carefiil  resum^  of  all  published  species,  and 
the  importance  of  such  publications  in  detaQ,  cannot  be  too  highly 
estimated.  It  must  be  borne  in  mind,  however,  that  such  a  synopsis, 
however  accurate  at  the  time  of  its  publicatbn,  is  liable  to  constant 
change,  as  our  knowledge  of  the  subject  may  increase;  but  its  real 
importance  consists  in  the  £ftcility  it  affords,  and  the  inducement  it 
o&rs,  to  the  student  to  study  and  compare  his  own  experiences 
with  the  records  and  observations  of  others,  so  as  to  confirm  or 
modify  their  results,  and  so  tend  to  eliminate  errors,  and  attain  a 
more  perfect  knowledge  of  the  laws  which  regulated  the  distribution 
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and  deyelopment  of  sndi  organized  creatores,  at  saooeanve  periods 
of  the  earth's  history.  While,  therefore,  we  cannot  agree  with 
M.  Nyst  in  some  of  his  conclusions,  as  depending  on  identifications 
or  distinctions,  which  we  would  not  acknowledge,  we  recognize  the 
value  of  his  paper,  and  look  forward  with  anticipation  of  results  of 
equal  interest  to  the  puhlication  of  the  second  portion,  containing  the 
other  genera,  helongmg  to  this  fiunHy. 

The  same  author  has  given  a  similar  synoptical  and  systematic  list 
of  the  genus  Crassatella,*  accompanied  hy  a  description  of  two  new 
species,  (C.  astartiformis,  and  C.  Bronnii,)  both  from  the  lower 
tertiary  group. 

Lamarck  in  1818,  described  only  nineteen  species,  including  five 
now  belonging  to  the  genus  mesodesma,  M.  Nyst's  table  shews 
seventy-one.    Of  these  the  geological  distribution  is  as  follows : — 

Lower  cretaoeoiu,  6 

Upper       do.  17 

Lower  tertiary,  SU 

Upper    dOi  4 

Living,  19 

All  the  living  species  belong  to  warm  climates,  not  one  is  found 
passing  from  the  fossil  to  the  existing  period,  nor  is  there  one  of  the 
living  species  found  fossil :  further,  not  one  is  found  common  to  any 
of  the  two  systems. 

Michelotti'sf  beautifully  executed  and  accurate  figures  of  the 
miocene  tertiary  fossils  of  North  Italy,  although  published  in  1847, 
may  be  noticed,  and  Heer's$  description  and  plates  of  the  insect 
remains  found  at  CEningen  and  Badobog,  in  Croatia.  M.  J.  Bosquet^ 
has  described  a  new  spedes  of  Hipponix  fro^  the  chalk  at  Msestricht, 
H.  Dunkeriana,  the  first  as  yet  known  from  that  formation. 

Mr.  M'Coy  has  abo  given  us  a  useful  list  of  the  mesozoio  radiata, 
which  he  has  been  able  to  recognize  as  occurring  in  British  strata, 
since  the  publication  of  Morris*  most  valuable  list  of  British  fossils. 
To  the  list  of  known  species  is  prefixed  a  description  of  thirty-eight 
new  species  from  the  chalk  and  oolite  formations,  and  one  new 

*  BoU.  de  I*  Aoad.  Boj.  de  Belgiam,  torn,  XIV.  part  S,  page  116. 
t  Deior.  dea  fosa.  dea  terraina  miooene  de  L'ltalie  aepten. 
t  Die  Tnaekten  faana  der  Tertiargebilde  von  (Eoingen,  uod  von  Badobog  in 
CroatieD. 
§  BuU.  de  r  Acad.  Roy.  de  Belgium,  torn.  XIV.  part  3. 
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gennsy  diplopodia.  The  grounds  of  these  distinctions  cannot  be 
fiurlj  estimated  ontil  Mr.  M'Coy  may  favour  us  with  accurate 
figures  of  the  new  i^iecies.* 

As  bearing  on  ihe  same  point,  we  may  here  allude  to  Mr.  Lycetf  s 
excellent  communication  on  the  distribution  of  the  fossils  in  the 
neighbouriK)od  of  Minchinhampton,  in  whidi  much  useful  informa- 
tioQ  is  given.  It  is  somewhat  remarkable,  and  must  have  occurred 
to  every  one  engaged  in  such  enquiries,  to  find  the  very  small  number 
of  the  oolitie  £3ssils  whidi  have  been  figured  and  described  in  Great 
Britain.  Rich  in  most  beautifully  preserved  specimens  of  almost 
endless  variety,  with  its  several  subdivisicms  for  the  most  part  well 
marked  and  easily  accessible,  it  is  certainly  rather  surprising  to  find 
that  the  very  series  of  beds  which  formed  the  groundwork  of  the 
in^ortant  discoveries  of  Bir.  Smith,  and  which  may,  therefore,  be 
eoQsideTed  as  classic  ground  in  geology,  should  have  received  so 
little  attention.  We,  therefore,  hail  with  pleasure  any  contribution 
to  our  knowledge  of  their  organic  contents. 

Mr.  M'Coy  has  more  recently f  given  a  complete  list  of  all  the 
paLeozoic  corals  and  foraminifera  he  has  observed  fi'om  British 
strata.  In  this  pi^r  he  has  made  eight  new  genera,  and  fifty-five 
new  species,  of  corals,  and  one  new  foraminife^.  Here,  again,  we 
have  a  series  of  names  without  any  sufficient  illustration,  and  we 
are,  therefore,  at  a  loss  to  know  what  value  to  attach  to  such  dis- 
tractions. I  have  already  in  the  address,  with  which  at  the  re- 
quest €i  the  Council  I  opened  the  present  session,  insisted  on  the 
very  injurious  effecit  which  such  hastily  compiled,  and  insuffi- 
ciently illustrated  lists  have  oa  the  progress  of  our  knowledge. 
To  this  paper,  however,  Mr.  M'Coy  has  added  a  list  of  great 
value  to  Irish  geologists,  as  it  contains  the  localities  and  forma- 
tions firom  which  the  specimens  described  and  figured  by  him  in  the 
valuable  synopsis  of  the  carboniferous  fossils  of  Ireland,  published 
by  Mr.  Griffith  were  obtained.  This  Hst  to  a  considerable  extent 
supplies  the  deficiency  so  much  felt  in  the  S3niopsis;  but  we  are 
quite  sure  we  express  the  wish  of  every  one  who  has  had  occasion 
to  consult  Mr.  Griffith  and  Mr.  McCoy's  work,  when  we  would 
eunestly  urge  Mr.  Griffith  to  give  to  the  public  a  more  complete 

*  Annali.  Nat.  Hii.  Deo.  1848. 

t  Annals  Nat.  Hit.  Jan.  and  Feb.  1849. 
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and  detailed  desoriptioii  of  these  localities,  and  of  the  sabdivisums  he 
has  established  in  the  carboniferoas  group 

Dr.  Reuss  has  also  given  a  splendidly  illostrated  memoir  on  the 
fossil  polypiaria  of  the  Vienna  tertiaries,*  which  is  ao  extremely 
valuable  addition  to  the  knowledge  of  fossil  corals. 

During  the  past  year,  in  addition  to  the  valuable  papers,  in  the 
second  volume  of  the  memoirs  of  the  G^logical  Survey,  by  Professor 
Forbes,  the  structure  of  the  Pentremites  has  been  illustrated  by  the 
discovery  of  F.  Roemer,t  who  has  found  in  specimens  from  Alabama, 
that  the  ambulacral  pores  were  not  orifices  for  the  passage  oi 
membranous  tubes,  serving  as  organs  of  locomotion  and  respiration, 
as  in  the  Echinida,  but  alimentary  canals  for  a  correspcmding  num- 
ber of  articulated  tentacula,  formed  in  the  same  manner  as  the 
arms  of  crinoids,  shewing  that  these  pentremites  are  true  crinoids, 
and  do  not  approach  to  the  Echini.  Mr.  Tandell  has  made  the 
same  observation  in  Kentucky  specimens,  (P,floreaUi,) 

Professor  E.  Forbes  was  led  to  a  careful  examination  of  the  same 
group,  while  investigating  the  structure  and  analogies  of  the  cysddea, 
and  his  conclusions,  drawn  from  a  much  more  general  and  higher 
consideration,  than  those  of  Roemer  and  Tandell,  will  be  found,  at 
length,  in  his  most  important  paper,  ''  on  the  Cystidea,''  (Mem.  (tf 
Geol.  Sur.  vol.  2,  part  %  page  523,  &c.) 

M.  Pomel  has  established,  after  a  careful  investigation,  the  range 
of  the  Mastodons.  He  finds  that  the  M.  angu^Mens  is  confined, 
with  the  M.  buffbnis,  to  the  pliocene  rodra:  M.  eumeri  and 
Uynroides  to  the  miocene.  In  Europe  they  are  exclusively  tertiary 
upper  and  middle.  In  America  they  are  found  with  the  remains  of 
Elephants,  (E.  primigenius)  in  diluvium.^ 

We  must  not  omit'  a  notice  of  Bronn's  Index  Palaeontologicus,  a 
general  list  of  fossils  with  their  synonyms,  well  executed,  and  very 
nsefiil  to  students. 

The  Palaeontographical  Society,  established  (on  principles  similar  to 
those  which  were  found  to  work  so  successfully  in  the  Ray  Society,) 
for  the  publication  of  works  illustrative  of  the  palaaontology  of  these 
countries,  has,  during  the  past  year,  issued  its  first  volume,  containing 

*  Haidinger.  Natarwist.  Abhand. 

t  BulL  de  la  Soo.  Geol.  Franoe,  1848, 17th  April,  page  S96. 

X  Ball.  See.  G^l.  France,  1848, 30th  Marofa,  page  868. 
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the  first  portioii  of  a  moiu^n^h  on  the  fixnils  of  those  British  tertiary 
fonnadoDSy  known  under  the  general  name  of  the  Crag.  This 
portion  inchides  the  nnivalyes  ooiy,  and  in  it  we  find  descriptions  of 
two  hondred  and  fifty  species,  illustrated  hy  upwards  of  five  hundred 
figures,  engraved  hy  G.  B.  Sowerhy,  jun.  These,  although  by  no 
means  engraved  in  the  best  style,  are  amply  sufficient  for  the  iden- 
tification of  the  species,  and  are  accompanied  by  fiill  and  carefiil 
descriptions,  by  Mr.  Searles  Y.  Wood,  whose  catalogues  of  the 
IbssilB  of  this  formation,  published  in  the  Annals  of  Natural  History 
for  1840-1842,  fiimished  the  first  general  list  which  British  geolo- 
gists possessed  of  these  remains.  Mr.  Wood  has  continued  his 
researches  up  to  the  present  time,  and  availed  himself  of  all  the  aid 
which  the  labours  of  others  in  the  same  field  could  afford ;  and  we 
thus  have  the  history  of  these  fi)ssils  brought  up  to  the  latest  date, 
by  one  wlio  has  hmg  and  successfiiUy  laboured  in  the  subject 
Altiiongh  not  more  than  a  few  new  ^>ecies  have  been  added,  (ten  or 
deven,)  still  the  great  advantage  of  such  a  work  consists  rather  in 
the  facility  of  study  it  affords  to  the  collector  of  such  remains,  and 
the  obvious  result  which  such  a  means  of  easy  comparison  must 
produce  in  tending  to  advance  our  knowledge  of  similar  deposits. 
The  great  difficulty  of  identifying  fossils,  from  the  numerous  works, 
detadied,  and  firequently  difficult  to  procure,  which  must  be  consulted, 
and  the  time  which  such  a  system  of  comparison  necessarily  occupies 
— time  and  labour,  infinitely  greater  than  any  one  who  has  not  been 
aetoally  engaged  in  such  investigation  could  suppose — have  con- 
stantiy  proved  a  bar  to  sudi  studies ;  and  we,  therefbre,  have  great 
pleasure  in  the  prospect  which  the  publication  of  such  a  series  of 
monographs,  as  shall  for  the  separate  groups  of  fossiUferous  rocks  in 
the  British  Isles,  bring  together  and  arrange  all  the  existing  know- 
ledge, and  place  it  before  the  student  in  a  condensed  and  easily 
sooessible  form  affords.  The  various  monographs  furnished  to  the 
Society  by  authors  distinguished  for  their  devotion  to  such  pursuits, 
promise  to  form  a  most  valuable  library  of  reference  for  the  British 
stud^t  of  Palseontology. 

The  beautifully  illustrated  work  of  our  colleague^  Dr.  Harvey,  on 
the  British  Algae,  which  at  once  combines  the  most  careful  scientific 
descriptions  and  analyses  of  the  species,  with  attractive  notices  of 
their  habits  and  uses,  continues  to  add  to  his  well  earned  and  high 
reputation,  and  proves  useful  and  interesting,  as  well  to  the  scientific 
algologist,  as  to  the  mere  collector  of  our  sea  weeds. 
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Daring  the  past  year,  another  group  of  our  algae  has  been  brought 
before  our  notice  in  the  treatise  by  Mr.  Ralfe,  on  the  British  Des- 
midieee.  Long  known  by  his  able  papers  on  this  subject,  read 
before  the  Botanical  Society  of  Edinburgh,  and  published  chiefly  in 
the  Annals  of  Natural  History,  (many  of  the  illustratiiMis  and  de- 
scriptions contained  in  which  have  since  been  i^ropriated  by  others) 
Mr.  Ral&  has  in  the  present  work  brought  together  and  wrought 
out  the  entire  knowledge  of  the  subject  up  to  the  present  time.  The 
work  is  amply  illustrated  by  plates  of  exceeding  beauty  and  un- 
equalled accuracy ;  the  spedes  are  fully  described ;  the  microscopic 
structure  accurately  explained,  and  the  actual  measurements  of  the 
object  in  all  cases  given,  (a  novel  and  very  valuable  addition  in 
such  treatises.)  In  the  introduction  Mr.  Ral&  discusses  al  length 
the  question  of  the  Animality  and  Yegetability  of  these  organisms. 
The  former  view,  supported  by  Ehrenberg,  had  been  the  prevalent 
one,  but  Mr.  Ralfs,  after  a  candid  and  manly  discussion  of  the 
arguments  on  both  sides,  appears  to  have  established  the  conclusion, 
that  the  Desmidiese,  must  be  regarded  as  "  Algse  allied  on  the  (me 
side  to  the  conjugatse,  by  similarity  of  reproduction,  and  on  the  other 
to  palmelles,  by  the  usually  complete  transverse  division,  and  by 
the  presence  of  gelatine.*  This  work  is  of  direct  interest  and  value 
to  geologists,  from  the  occurrence  in  many  places,  and  in  some 
quantity,  of  fossil  Desmidieae,  or  portions  of  Desmidieae.  Thus  Mr. 
Ralfs  shows,  I  think,  conclusively,  that  "  the  orbicular  spinous  bodies 
so  frequent  in  flints  are  the  fossil  sporangia  of  Desmidieae,"  pointing 
out  the  errors  of  Ehrenberg,  in  referring  them  to  fossil  Xanthidia.t 
Fossil  fronds  also  of  Desmidieae  have  been  found  by  Professor 
Bailey,  in  calcareous  marls  brought  from  New  Hampshire  and  New 
York.J 

We  cannot,  however,  consider  that  Mr.  Ral&  has  performed  more 
than  half  his  task,  until  we  are  favoured  with  a  similar  volume  on 
the  allied  group  of  the  Diatomacese,  (of  much  greater  interest  and 
importance  to  the  geologist;)  and  we  hope  that  the  universally 
expressed  pleasure  with  which  his  present  volume  has  been  hailed, 

*  Kalfs  Brit  Desmidiee.  Intr.  page  36.  Mr.  Thwaite's  ralaable  paper  on 
the  Diatomacea,  and  more  resently  on  the  PalmellesD  maj  also  be  referred  to. 
Annals  Nat.  His.  Nov.  1848. 

t  Ibid,  page  12. 

I  SiUimao's  Amer.  Jour.  Vol.  XLVIII.  340. 
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will  enoomage  him  speedQy  to  aooomplish  its  eondosion.  ThAt  he 
has  ooQtiimed  his  researches  in  a  similar  direction^  is  shown  by  his 
recent  communication  on  the  mode  of  growth  of  Oscillatoriay  and 
allied  Genera,  (Annals  of  Nat.  History^  Janoary,  1849.)  Mr. 
IKckie  has  described  the  occurrence  of  a  considerable  group  of  nearly 
forty  diatomaceae  in  the  fossil  state,  in  marl  from  Peterhead,  Aber- 
deenshire.* And  Mr.  Williamson  has  described  in  detail,  many 
diatomaoeae  oocnrring,  in  abondance,  along  with  other  interestmg 
microscopic  objects,  in  the  mud  of  the  Levant.f 

£hrenberg  also  has  continued  his  microscopical  researches,  and 
described  the  remarkable  infusoria  found  in  the  stomach  of  a  Peru- 
vian freshwater  fish.  Previously  he  had  examined  several  hundred 
fish,  and  very  rarely  had  traced  an  abundance  of  infusoria  in  them ; 
but  this  fish  had  a  large  amount  (thirty-one  species  are  given,) 
showing  that  it  had  lived  on  an  infusorial  mud4 

In  connexion  with  fossil  botany,  the  most  important  contributicms 
of  the  year  hare  been  the  papers  by  Dr.  Joseph  Hooker,  published 
in  tiie  memoirs  of  the  Geological  Survey  of  Great  Britain,  in  which 
an  able  comparison  of  the  flora  of  the  carboniferous  period  with  that 
of  the  present  day  is  given,  as  weU  as  a  valuable  resum^  and  dis- 
cussion of  our  knowledge  as  to  the  nature  and  affinities  of  those 
remarkable  vegetable  fossils,  caUed  lepidostrobi.  To  these  researches 
of  my  colleague,  however,  I  cannot  do  more  than  allude,  merely 
recommending  the  philosophical  and  exquisitely  illustrated  paper  of 
Dr.  Hooker,  to  the  careful  study  of  all  interested  in  such  enquiries. 

M.  Ch.  Martinsf  in  a  memoir  on  the  vegetable  colonization  of  the 
British  Isles,  Shetland,  Faroe,  and  Iceland,  after  recapitulating  and 
fully  admitting  the  foots  on  which  Professor  £.  Forbes  founded 
Mb  conclusions,  in  the  very  original  and  suggestive  paper,  "  On  the 
connexion  between  the  distribution  of  the  present  founa  and  flora 
of  the  British  Isles,  and  the  geological  changes  which  have  affected 
their  area,  &c.,  takes  exception  to  the  causes  to  which  such 
fiicts  have  been  referred,  and  seems  to  think,  that  oceanic  cur- 
rents, the  action  of  winds,  and  the  migration  of  birds,  are  quite 
sufficient  to  account  for  the  phenomena.    Without  referring  to  the 

*  Amu  Nat  His.  August,  1848. 

t  Mem.  Lit.  and  Phil.  Soc.  Manchester,  Vol.  VIII.  new  series,  1848. 

t  Ann.  Nat.  His.  Jane,  1848,  466. 

^  BibUotheqne  UniT.  Jane,  1848. 
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an  important  hid,  that  in  this  case  M.  Martins  has  altogether 
overlooked^  or  at  least  omitted,  the  consideration  of  terrestrial  or 
land  animals ;  (althoogh  he  admits  the  remarkable  fiust  of  their  very 
peculiar  distribution  also,)  I  would  simply  remark,  that  the  currents 
of  the  ocean  to  which  he  refers,  chiefly  naming  the  gu^-^eixm,  would 
have  just  the  opposite  effect  to  that  whidi  he  would  attribute  to  them ; 
its  direction  in  the  mmn^  after  it  readies  the  shores  of  Great  Britain 
and  Ireland,  being  taward$  and  not  from  the  south.     It  is  quite 
impossible,  therefore,  to  refer  to  its  agency  the  tran^rt  of  seeds 
from  southern  Europe.    If  the  first  origin  of  some  of  our  plants  were 
due  to  such  agency,  they  should  rather  be  Mexican  and  American 
plants  than  Portuguese  and  South-European  plants ;  but  they  are  in 
reality  the  latter  and  not  the  former.    Again,  the  action  of  winds 
in  transporting  seeds  b  unquestionably  considerable;  but  if  they 
had  been  really  the  cause  of  any  large  portion  of  our  flora,  we  should 
naturally,  and  1  think  justly,  expect  that  (ceteris  jniribus,)  the 
majority  of  those  plants  should  be  plants  derivable  from  those 
countries  from  whidi  the  prevalent  winds  blew ;  now  the  prevailing 
directicm  of  our  winds  b  known  to  be  from  the  south  and  west,  while 
the  prevatUfiff  character  of  our  flora  is  Gertname,  or  of  that  type 
which  is  derived  from,  or  at  present  characteristic  of,  countries  lying 
just  in  the  opposite  direction.    It  would,  therefore,  i^pear  to  me, 
that  while  perfectly  agreeing  with  M.  Martins  on  the  necessity 
of  attributing  their  full  value  and  importance  to  the  agency  of 
existing  causes,  we  yet  are  compelled  to  believe  that  those  causes^ 
united  with  others,  perhaps  more  important,  have  acted  under  such 
different  drcumstanoes,  that  we  may  justly  admit  the  condusion  of 
Professor  Forbes,  and  see  that  recent  geological  changes  kavelett 
their  traces  in  the  peculiar  grouping  of  our  &una  and  flora. 

We  may  here  allude  to  the  very  interesting  hd,  that  since  the 
date  of  Professor  Forbes*  paper,  several  plants  have  been  added  to 
the  list  of  those  already  known  in  Ireland ;  and  that  these  have  all) 
in  a  most  remarkable  way,  borne  out  his  views.  These  discoveries 
have  been  made  known  by  Dr.  Harvey  during  the  past  year.* 

*  ThQ8|  Dr.  Hairey  bat  aonoanced  the  diseoTerjr  of  Stmeihis  bkoloTf  Kth* 
foond  May,  1848,  abuodaDtly,  on  hilU,  and  by  the  seaside,  in  peaty  aod  in  landy 
noil,  near  Darrynane  Abbey,  by  Mr.  Thaddens  O'Malley :  native  of  Portugal  aod 
ffhorei  of  Mediterranean,  not  cultivated  in  Irish  gardens.  Samfraga  undrewtity 
Harv»f  remarkable  new  species,  with  the  flowers  of  S,  nwaiiSf  and  leaves  resem- 
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In  additim  to  the  published  oontribations  to  our  paleontological 
knowledge^  I  may  add,  that  in  a  oommunicatioii  from  Mr.  Bmney  of 
Handiester,  rec^itly  reoehred,  he  states,  that  he  thinks  ^*  he  has 
firand  good  evidence  of  reptilian  remains'  from  the  British  coal  mea- 
sures"—a  very  interesting  and  important  addition,  and  confirmatory 
of  recent  discoveries  on  the  Continent.  Mr.  Binney  also  writes, 
**  that  during  last  Autumn,  in  company  with  his  friend,  Mr.  Robert 
Harkness,  of  March  £011,  near  Dumfries,  he  found  the  track  of  a 
new  species  of  Rhynchosaurus  in  the  Banter  Sandstein,  in  several 
quarries  near  Dumfries.  The  footmarks  are  very  different  from 
those  of  Comoodde  Moor,  described  by  Dr.  Duncan :"  and  fiirther, 
he  has  be^i  pursuing  the  study  of  the  Lepidodendra  and  SigilLuia, 
a  subject  on  which  we  are  already  deeply  indebted  to  Mr.  Binney ; 
and,  after  a  good  deal  of  cutting,  has  obtained  a  beautiful  transverse 
section  of  Lepidodendron,  showing  clearly,  that  this  plant  had  not 
only  a  vascular  cylinder  round  the  pith,  but  one  also  just  under  the 
bark,  inducing  Mr.  Binney  to  think  that  the  SigiUaria  elegana  of 
Brcmgniart,  is  nothing  but  a  lepidodendron.  I  shall  do  nothing  more 
than  announce  these  interesting  facts,  waiting  for  the  detailed  publi- 
cation of  them  by  Mr.  Binney. 

Mr.  J.  M'Adam  of  Belfistf  t,  who  has  for  some  years  been  zealously 
bringing  together  a  very  large  and  valuable  collection  of  the  green- 
sand  fossils  of  the  County  of  Antrim,  is  at  present  engaged  in  their 
examination,  and  hopes  to  be  able  to  make  known  some  of  the 
results  soon.  He  has  found  no  representative  of  the  lower  greensand 
in  that  district. 

I  cannot  leave  the  subject  of  pal»ontology  without  directing  your 
attention  to  an  important  lecture  delivered  by  Professor  E.  Forbes, 
at  the  beginning  of  last  year,  at  the  Royal  Institution,  London,  on 
the  question,  whether  genera  have,  like  species,  centres  of  distribu- 
tion. Professor  Forbes  in  this  lecture  carried  out,  and  extended  some 
views  which  he  had  previously  announced  with  regard  to  distribution. 
Every  species  was  shown  to  have  necessarily  occupied  a  single  area, 
(however  that  area  may  have  been  subsequenUy  broken  ap  into  de- 
tadied  portions,)  within  which  there  is  some  point  or  centre  where  that 

biing  tiiote  of  the  Swiss  species,  allied  to  S.  pyrtwudaiisy  on  Clooe  Mt.  near  Glen 
Cam,  Kerry,  found  by  Mr.  W.  Andrews.    Erica  eiliaris,  Linn,  found  near 
Boandetooe,  Galway,  by  T.  F.  Bergin,  Esq.  1846,  growing  witb  E.  Mackaii 
in  abaDdaoce,  in  flower  in  September. 
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species  had  its  origin.  Now  the  enquiries  of  zoologists,  of  botanists,  and 
of  palaeontologists,  all  tend  to  show  thai  in  a  similar  waj,  groups  of  spe« 
dies  or  generoy  occupied  definite  areas  in  geological  space,  as  they  did 
in  geological  time.  Of  this  Professor  Forbes  gave  numerous  instances, 
both  from  the  animal  and  vegetable  kingdoms,  instances  in  which  this 
distribution  could  not  be  governed  by  elemental  conditions.  So  far 
as  research  has  gone,  it  would  appear  that  each  genus  has  occupied 
a  definite  area  in  Hme,  which  area  in  time  is  unique  for  sudi  genas, 
apparently  pointing  by  analogy  to  the  inference,  that  where  there  is  an 
apparently  double  area  occupied  by  a  genus  in  space,  these  double 
areas  are  only  parts  of  a  single  area,  now  divided.  Thus  establishing 
the  idea  of  areas  of  genera  as  to  space.  Professor  £.  Forbes  discusses 
the  question,  whether  such  areas  had  centres — or  in  other  words, 
points  of  maximum  and  points  of  origin ;  and  shows  the  probability 
of  such  being  the  case,  and  of  the  point  of  origin  of  a  genus  being 
also  its  point  of  maximum,  and  possibly  also  of  its  final  disappear- 
ance. The  important  efiect  which  such  enquiries  must  exert  in 
influencing  the  philosophical  study  of  palseontological  phenomena,  is 
too  obvious,  to  need  that  I  should  insist  upon  it. 

The  important  and  complicated  subject  of  volcanic  action  has, 
during  the  past  year,  received  much  attention.  M.  Perrey,*  to 
whom  we  were  previously  indebted  for  several  contributions  to  what 
may  be  called  the  statistics  of  earthquakes,  has  published  a  detailed 
and  valuable  catalogue  of  all  earthquakes,  which  are  recorded  to 
have  taken  place  in  the  Italian  peninsula,  from  the  fourth  to  the 
nineteenth  century;  or  more  particularly,  from  the  year  325  to 
1849,  giving  a  total  number  of  recorded  shocks  of  one  thousand  three 
hundred  and  sixty-two.  In  reducing  the  results,  of  these  laborious 
searches  through  the  very  many  works  and  journab  in  which  the 
records  have  been  found,  to  the  tabular  form,  the  author  has  here, 
as  in  his  former  memoirs,  considered  all  shocks,  or  commotions  of  the 
earth,  which  disturb  the  same  country,  during  a  greater  or  less 
period  of  time,  but  continuous  for  that  period,  as  forming  one  single 
phenomenon^-considering  as  one  single  shock,  all  the  continuous 
shocks  united  which  may  have  occurred  in  one  and  the  same  place, 
without  an  interval  of  more  than  eight  consecutive  hours,  during  one 

*  Mem.  Conronnes,  de  V  Acad.  Roy.  de  Belgium,  Tom.  XXII. 
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monUi :  where  they  have  been  oontiniied  for  more  than  one  month, 
he  takes  one  for  each  month ;  oonsideringy  however,  as  distinct  those 
diodw  winch  hare  aflfected  distant  localities,  though  nearly  at  the 
same  time. 

Tabolating  in  this  way  all  the  shodcs  noticed  in  the  Italian 
peninsola  for  the  period  mentioned  above,  by  months  and  by  centuries, 
he  finds  the  relative  proportion  for  each  season  to  be  as  follows : — 

Winter,  (January,  February,  March,)  359 — Spring,  314— Sum- 
m^,  265 — Autumn,  284.  For  the  six  months,  from  Ist  of  October 
to  31st  March,  650— from  Ist  April  to  30th  September,  581,  being 
nearly  the  ratio  of  1 1  9  :  8. 

From  this  it  appears  that  Winter  preserves  for  the  Italian  penin- 
sula, the  preponderance  which  M.  Perrey  had  already  shown  that  it 
held  in  other  physical  regions  of  Europe.  Autumn,  however,  instead 
of  being  second,  has  become  third,  in  the  order  of  frequency  of  earth- 
quake  shocks ;  Summer  being  here,  as  elsewhere,  the  least  fruitfol  in 
subterraneous  movements. 

Tlie  author  had  previously  found,  in  aU  his  investigations  of  a 
amilar  diaracter  for  the  rest  of  £urope,  that  the  number  of.  the 
shodbs  for  the  six  months  from  October  to  March,  as  compared  with 
the  number  for  the  six  months  from  April  to  September,  had  a 
imtio  of  4  :  3 — the  present  numbers  give  a  ratio  4.5  :  4.  Tables  of 
the  relative  fr^uency  of  these  for  each  month,  and  for  separate 
periods,  are  also  given.  Out  of  the  total  number  of  one  thousand 
diree  hundred  and  sixty-two,  the  direction  in  which  the  motion  took 
{4ace  is  only  recorded  for  one  hundred  and  sixty-three  cases ;  dis- 
cussing these  few,  however,  as  regards  their  direction,  we  find  the 
following  results : — 

From  North  to  S.  21  8.  to  N.  22 

N.B»toS.W,  23  S.W.toN.E.  11 

£.  toW.  39  W.toE.  18 

S.E.toN.W.  24  N.W.  toS.£.  6 

In  taking  the  opposite  directions  together,  that  is,  those  from 
north  to  south,  and  those  from  south  to  north,  and  similarly  with 
regard  to  the  others,  we  have^ — 

N.  to  S.  and  S.  to  N.  =43  1.06 

N.E.  to  S.W.  aad  S.W.  to  N.E.  =  33  0.80 

E.  to  W.  and  W.  to  E.  =:  67  1.39 

S.E.  to  N.W.  and  N.W.  to  8.E.  =  30  0.73 
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which  would  give  the  relative  proportion  nearly,  as  shown  in  the  oolamn 
ahove.     From  these  numbers,  and  considering  the  cause  of  the  move-  i 

ment,  whatever  it  may,  as  in  a  certain  degree  proportioned  in 
intensity  to  the  number  of  instances  in  which  each  direction  has 
been  observed,  these  relative  numbers  may  be  considered  as  repre-  i 

senting  these  forces,  and  thus  we  can  determine  the  mean  resultant  I 

direction  of  the  movements.     This  the  author  has  done,  not  only  for  ; 

the  Italian  peninsula,  but  also  for  the  other  well  msurked  physical 
regions  of  which  he  had  discussed  the  earthquake  phenomena,  and  ^ 

he  tabulates  the  result.     He  alludes  to  the  interest  which  such  i 

results  have,  taken  in  connexion  with  the  the  orographic  and  hydro- 
graphic  systems  of  the  districts  g^ven.  We  may  mention  one  or  ^ 
two.  Thus  for  the  basin  of  the  Rhone  the  mean  resultant  direction  ] 
b  south,  9^  44'  west ;  which  is  also  as  nearly  as  possible  the  mean  '  ^ 
direction  of  the  river ;  similarly  with  the  Rhine,  south  7^  ^  east ;  i 
for  the  Italian  peninsula  the  mean  direction  given  is,  south,  7*2°  east,  i 
also  the  mean  direction  of  its  mountain  chain.*                                             s 

M.  Perrey  has  equally  published  the  results  of  his  researches 
as  to  the  earthquakes  which  have  affected  the  Iberian  peninsula, 
and  also  gives  a  list  of  these  recorded  generally  for  the  year  I847.t 
Of  these  there  yfere  ninety-one  ;  out  of  this  number  only  sixteen,  i 

scarcely  more  than  one-sixth,  have  their  direction  recorded;  and 
the  descriptions  of  most  of  them  are  excessively  meagre,  and  in  some 
cases  even  unintelligible. 

Of  the  peninsular  earthquakes,  records  are  g^ven  from  the  earliest 
years  of  the  eleventh  century  down  to  1S44.  The  total  number 
recorded  is  two  hundred  and  twenty ;  taking  these  by  seasons,  as 
before,  and  omitting  nineteen,  of  which  only  the  annual  date  b  given, 
we  have  for — 


Rdatire  nnmbera. 

Winter, 

66 

1.09 

Spring, 

41 

0.83 

Summer, 

46 

0.91 

Aatunm, 

69 

1.17 

and  taking,  as  before,  the  monthly  mean  as  unity,  the  relative  value 

*  The  numbers  given  above  are  not  the  same  as  those  given  by  M.  Perrej  in 
bis  tables,  because  I  have  embodied  the  additional  information  contained  in  bis 
^supplement. 

t  Bulletin  de  l'  Acad.  Roy.  de  Belgium,  1848. 
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kfi  the  seaBOQS  would  be  as  shown  above ;  or  grouping  the  seasons^ 
we  would  have  for  the  six  months  from  October  to  Mardi^  one 
faondred  and  fourteen;  from  April  to  September,  eighty-seven, 
numbers  which  are  also  very  nearly  in  the  ratio  of  4 :  3,  as  the 
author  had  obtained  before  from  the  rest  of  Eorope.  For  France 
proper,  the  ratio  was  found  to  be  as  3  :  2.  Discussing  the  shocks, 
as  regarding  the  direction  in  which  the  movement  took  place,  he 
gives  the  relative  numbers  for  each  direction,  and  deduces  from  these 
the  mean  resultant  direction  of  the  motions  for  the  Iberian  peninsula 
to  be  east,  3P  56'  south. 

M.  Perrey  very  justly  remarks,  that  on  these  results  no  great 
rdianoe  can  be  placed ;  imd  points  out  very  strongly  the  necessity  of 
more  cardul  observation,  not  only  of  the  shodcs  themselves,  but  of 
the  numerous  phenomena  accompanying  them,  thermometric,  barome- 
tric, or  meteorological,  &c.  In  foot,  what  first  and  most  forcibly  arrests 
the  attention  in  looking  over  the  notices  which  M.  Perrey  has,  with 
sndi  labour  and  care,  brought  together  from  all  the  scattered  records 
at  his  disposal,  is  the  total  absence  in  most  cases  of  any  notice  of 
those  very  elements  in  the  observations,  which  are  essential  to  a 
propor  study  of  the  foots.  I  have  already  noticed  the  very  small 
number  in  whidi  even  the  direction  of  the  movement  is  given ;  but 
this  is  not  aU— we  have  no  record  of  the  amount  of  this  motion — 
no  trace  of  the  variation  in  this  amount,  if  any — ^no  notice  of  whether 
any  permanent  alteration  in  physical  features  of  the  district  resulted 
— in  few  cases  even  a  notice  of  the  time  of  occurrence.  It  was, 
perhaps,  scarcely  to  be  expected  that  in  the  earlier  ages  such  accu- 
rate accounts  should  be  given,  as  would  suffice  for  the  present 
demands  of  science ;  but  the  same  absence  of  any  usefol  observation 
arrests  our  attention  in  looking  over  the  records  for  1847,  and 
almost  in  as  great  a  degree  as  in  those  for  the  tenth  and  eleventh 
oentaries.  We  become — ^as  we  study  such  meagre  accounts,  in  many 
cases  given  by  persons  perfectly  incapable,  from  want  of  proper 
knowledge,  or  from  the  exaggerations  of  terms,  to  record  with  ac- 
curacy even  what  they  may  have  observed,  or  to  notice  the  facts  which 
are  essential  to  the  correct  knowledge  of  the  cause  of  these  striking 
phenomena — we  become,  I  say,  more  and  more  convinced  of  the 
absolute  necessity  for  adopting  some  well  devised  scheme  of  self- 
registering  instruments  to  record  the  principal  points  connected  with 
audi  phenomena ;  and  we  cannot  but  refer  with  great  regret  to  the 
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Bomewhat  extraordinary  and  mmsaal  withdrawal  by  the  British 
Association,  or  rather  by  the  Committee  of  Recommendations  of  that 
body,  of  a  grant  which  they  had  sanctioned  daring  the  previous  year 
for  the  preparation  and  establishment  of  sudi  instruments.  I  trust, 
howeyer,  that  our  last  President,  Mr.  Mallet,  who  has  ahready 
thrown  so  much  light  on  the  question  of  earthquake  action,  will  still 
be  enabled  to  carry  out  his  ingenious  sdieme  for  such  instruments. 

But  slight  as  is  the  scientific  yalue  of  results  deduced  from  such 
imperfect  premises,  as  those  which  M.  Perrey  has  found  himself 
obliged  to  use,  he  has  contributed  essentially  to  the  advance  of 
knowledge  on  such  subjects  by  the  summary  he  has  given.  And  his 
numerical  results,  drawn  from  instances  so  great  in  number,  and 
extending  over  so  large  an  area,  and  possessing  such  a  regu- 
larity and  constancy  in  their  ratio,  do  seem  to  authorize  a  conclu- 
sion, that  the  circumstances  of  surfrkce  temperature,  as  shown  by  the 
variation  of  seasons,  have  some  influence  in  the  production  of,  or  in 
affecting  the  causes  tending  to  produce,  such  phenomena.  And  are 
we  not  by  this  fact  almost  unconsdously  led  to  trace  some  new 
intimate  connexion  between  the  exhibition  of  such  forces,  and  of 
volcanic  action  in  general,  and  the  great  pervading  magnetism  of  the 
earth.  And  is  it  too  fanciful  to  suppose,  that  here,  too^  a  new  link  in 
the  diain,  which  so  closely  unites  the  great  cosmical  forces,  may  be 
rivetted,  and  that  heat  and  electricity  shall  be  found  reciprocally  to 
produce  and  to  result  from  earthquake  motion,  or  what  we  call 
earthquake  motion ;  and  that  the  laws  which  are  known  to  regulate 
the  direction  of  magnetic  currents,  may  prove  the  key  to  a  know- 
ledge of  the  laws  which  have  controlled  the  direction  of  volcanic 
forces  on  the  earth's  surface  P 

As  bearing  on  volcanic  action  proper,  we  have  obtained,  daring 
the  past  year,  in  Dr.  Daubeny's  second  edition  of  his  history  of 
volcanoes,  the  most  complete  and  perfect  synopsis  of  facts,  and  the 
best  guide  for  the  student  desirous  of  obtaining  a  knowledge  of  these 
interesting  and  intricate  phenomena.  Dr.  Daubeny  has,  during  the 
time,  now  some  twenty  years,  which  has  elapsed  since  the  publication  of 
his  first  edition,  seen  no  reason  to  alter  his  views  as  to  the  cause  of 
volcanic  action;  and  he  still  strongly  and  ably  supports  the  so- 
called  chemical  theory.  His  work,  however,  is  much  more  valuable 
as  a  summary  of  facts  connected  with  the  history  of  volcanoes. 

Dr.  Daubeny,  mcidentally  in  his  treatise,  has  put  forward  a  new 
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metiiod  of  acoonntmg  for  the  long  disputed  qiieeticm  of  the  dolomis- 
ftlioii  d  certain  limestones  in  the  neighbourhood  of  igneous  rocks. 
After  alluding  to  the  views  crften  propounded,  as  to  these  igneous 
rodcs  being  the  source  from  whence  the  magnesia  has  been  derived, 
he  points  to  the  manj  known  and  described  cases  in  which  peculiar 
ingredients  have  been  determined  to  particular  porticms  of  the  mass, 
and  molecular  changes  have  taken  place  in  a  rode  without  actual 
fiukm ;  and  adcs,  "  May  we  not  suppose,  then,  this  same  segregation 
of  parts  to  take  place  in  limestone  rocks  likewise  P  and  may  not  the 
magnesia,  previously  disseminated  through  an  extensive  formation,  be 
determined  to  particular  layers,  during  the  long  continuance  of  a 
heat  inferior  to  that  which  would  be  required  to  fuse  the  limestone. 
Oft  to  obliterate  the  traces  of  organization  present  in  it  P  If  so,"  he 
eoQtinues,  "  the  existence  of  dolomites  may  be  connected  with  the 
{ffesence  of  an  igneous  rode  without  deriving  its  magnesian  oon- 
stitu^its  from  the  latter  source,  and  possibly  the  higher  temperature 
of  Uioae  portions  of  the  limestone,  which  lay  nearest  to  the  source  of 
heat  may,  by  enhancing  the  afiBnity  subsisting  between  the  carbonate 
of  lime  and  carbonate  of  magnesia,  favour  the  formation  of  dolomite 
in  those  parts  more  particularly."*  He  thus  looks  on  dolomization 
as  only  a  peculiar  case  of  metamorphism. 

In  connexion  with  this  subject — one  which  has  already  received 
considerable  illustration  by  the  valuable  analyses  by  our  member. 
Dr.  Apjohn,  published  in  our  journal — I  would  refer  to  a  short,  but 
interesting  memoir  on  the  geology  of  the  island  of  Bute,t  by  another 
member  of  our  Society,  Mr.  James  Bryce,  jun.,  in  which,  after  a 
dear  desoipticm  of  the  general  structure  of  the  island,  and  a  notice 
of  some  of  the  more  remarkable  points,  he  details  the  phenomena 
whidi  ooour  at  the  contact  of  greenstone  and  limestone,  where  a 
dyke  of  the  former  traverses  the  limestone  at  Kilchattan.  <<Its 
direction,"  Mr.  Bryce  says,  '*  is  very  nearly  that  of  the  dip,  and  the 
eSdds  are  well  seen  at  the  eastern  side  of  the  quarry.  Along  the 
plane  of  contact,  the  limestone  is  altered  to  the  state  of  a  granular 
saccharine  mu^ble,  which,  on  the  application  of  a  slight  pressure, 
crumbles  into  a  fine  powder.  This  is  suceeeded  by  a  hard  crystalline 
marble ;  the  crystals  appearing  in  distinct  plates.     Between  this  and 

*  Daobenj  oa  yoloanoes,  second  edition,  page  708-709. 
t  Proo.  Phil,  800.,  Glasgow. 
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the  last  (P  first)  change,  which  is  odb  of  simple  indnrationy  there  are 
many  gradations."  He  proceeds  to  state,  that  similar  effects  are 
common,  and  notices  the  occorrenoe  of  magnesia  under  sach  dr- 
cumstances,  the  simple  carhonate  of  lime  of  the  unaltered  limestcme 
becoming  the  double  carbonate  of  lime  and  magnesia.  And  referring 
to  the  entertained  yiews  of  geologists  on  this  point,  he  states  the 
results  of  an  analysis  of  two  specimens,  one  of  the  saccharine  marble 
in  contact  with  the  dyke,  the  other  of  the  unaltered  limestone.  The 
remarkable  result  was,  by  a  rough  analysis,  that  the  unaltered 
limestone  contained  about  thirty-four  per  cent,  of  magnesia,  but  the 
altered  rock  had  not  three  per  cent ;  while  the  presence  of  a  silicate, 
probably  silicate  of  magnesia,  was  indicated  by  the  gelatinous  paste 
of  silica,  obtained  on  treating  the  powdered  rock  with  hydrochloric 
add.  Mr.  Bryce  asks,  then,  what  has  become  of  the  magnesia  P 
Has  it  been  driyen  off  by  the  heat  to  which  the  limestone  has  been 
exposed,  and  refers  to  the  statements  of  Dr.  Apjohn,  which  point  out 
that  this  could  in  all  probability  not  be  the  case ;  for  a  much  lower 
heat  than  would  be  suffident  to  expel  the  magnesia,  would  cause  the 
silica  to  enter  into  composition  with  it,  and  form  a  silicate.  Mr. 
Bryce  has  promised  a  complete  series  of  analyses  of  the  limestones, 
both  altered  and  unaltered,  of  Bute,  for  the  results  of  which  we  look 
forward  anxiously. 

But,  however  important  the  influence  of  igneous  rocks  may  be  in 
some  local  cases  of  dolomization,  the  numerous  instances  in  this 
country  and  elsewhere,  where  we  find  thick  and  continuous  beds  of 
dolomitic  limestone  associated  with,  and  regularly  interpolated 
among  other  beds  of  simple  carbonate  of  lime,  totally  preclude  the 
possibility  of  applying  such  theories  to  explain  their  production. 
We  might  quote  here  the  words  of  our  colleague.  Dr.  Apjohn,  read 
so  long  since  as  1838,  when — ^in  alluding  to  the  theory  proposed  by 
Dr.  Scouler  at  that  time,  that  the  magnesian  character  of  such 
masses  was  caused  by  the  infiltration  of  magnesia  dissolved  in  water 
charged  with  carbonic  add — ^he  says,  **  I  would  merely  suggest,  as  an 
extension  of  this  hypothesis,  that  as  many  limestones  contain  a 
small  quantity  of  magnesia,  their  conversion  into  dolomites  may 
sometimes  be  accomplished,  not  ly  the  addition  to  them  ofmagnesioL^ 
but  by  the  removal  of  carbonate  of  Hme,*'*    The  importance  of  a 

*  Joar.  Geol.  Soc.,  DaUin,  Tol.  I.  page  376)  &c. 


canefol  examination  of  mth  rodu  by  analysis  is  evident  from  the 
unexpected  results  obtained  by  Mr.  Bryoe.* 

M.  De  Beanmont  in  1837^  in  a  remarkably  interesting  notice 
OQ  the  fiirmation  of  Anhydrite,  gj^Bom,  and  doloniite,t  pointed  oat 
some  of  the  results,  as  r^arded  volume  which  would  ensue  from  the 
supposed  diange  of  the  simple  carbonate  into  the  double  carbonate 
of  Ume  and  magnesia.  Taking  the  equivalent  of  carbonate  of  lime  as 
63%  and  of  carbonate  of  magnesia  as  535 ;  uid  supposing  the  dolomite 

represented  by  the  formula  *  ^*  VC,  we  will  see  that  any  cubic  oon- 

*  MgS 
tents  of  limestone  thus  altered,  will  be  reduced  in  bulk  in  proportion 
to  these  numbers,  but  will  have  the  increased  density  of  the  mixed 
salt  (2.88,)  this  decrease  in  bulk  being  in  the  ratio  of  1000  to  882, 
or  about  twelve  per  cent,  of  the  total  volume  of  the  rock  so  altered. 
And  M.  De  Beaumont  pointed  out  the  important  bearing  of  this 
consideration,  as  explaining  the  cavernous  structure  common  in  do- 
lomitic  limestones. 

These  notes  of  De  Beaumont  have  led  M.  A.  De  Morlot,  at 
Vienna,  actuaUy  to  measure  the  proportion  between  the  cavities 
in  such  rocks  and  the  total  volume.  He  took  an  average  speci- 
men of  the  grey  crystaUiae  dolomites  of  the  southern  Alps,  and 
calculated  carefully  the  volume  of  all  the  spaces,  as  compared  with 
the  total  volume  of  the  spedmen ;  the  proportion  was  found  to  be 
12.9  to  the  100 — a  result  remarkably  consonant  with  the  theoretical 
result  of  De  Beaumont,  and  quite  within  the  limits  of  error,  which  we 
would  naturally  suppose  should  result  from  the  employment  of  a 
single  specimen  of  such  small  size,  as  compared  with  the  great 
masses  it  was  taken  to  represent.  Now  the  fact  of  many  corals 
being  thus  found  in  the  state  of  cavernous  dolomite,  although  pre- 
serving all  their  organic  forms,  shows  clearly,  that  the  peculiar 
diaracter  and  composition  is  the  result  of  a  change  which  has  taken 
place  subsequently  to  their  fossilization,  and  therefore,  that  the 
atoms  of  lime,  replaced  by  the  magnesia,  have  been  removed  and 
disappeared.    What,  then,  have  been  the  phenomena  of  this  alteration. 


*  WhilA  ipeaking  of  dolomites,  we  would  tmke  the  opportunity  of  referring  to  an 
elaborate  historj  of  dolomite,  ooneidered  mineralogically,  by  M.  Foomet,  pnb- 
liiAied  in  tbe  Annalee  de  la  Soc.  D'Agrio,  Lyons. 

t  BnlL  de  la  Soc.  Oeol.  France,  Tom.  YIII.  page  177. 
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and  what  the  diemical  reaction  P  Haidinger,  who  has  long  studied 
these  fiicts^  having  notioed  them  in  the  Transactions  of  the  Royal 
Society  of  Edinhorgh,  in  182  7^  has  been  led^  by  his  examination 
of  the  phenomena,  and  the  remarkable  connexion  which  frequently 
exists  between  gypsum  and  dolomite,  to  snspect  that  the  magnesia 
had  been  brought  in  the  state  of  sulphate  of  magnesia,  a  salt  very 
common,  abundant  in  some  mineral  waters,  and  even  in  the  waters 
of  the  ocean ;  that  this  sulphate,  in  decomposing,  had  reacted  on  the 
limestone,  so  as  to  alter  it  into  dolomite,  by  producing  a  double 
decomposition^  resulting  in  carbonate  of  magnesia  and  sulphate  of 
lime.  We  know,  however,  that  an  opposite  decomposition  takes 
place,  and  that  sulphate  of  lime  in  solution,  filtered  through  dolomite 
in  powder,  for  a  sufficient  length  of  time,  changes  it  into  carbonate  of 
lime,  and  forms  sulphate  of  magnesia.  Now  Haidinger  has  observed 
the  efflorescence  of  sulphate  of  magnetda  in  the  quarries  of  gypsum. 
He  noticed  that  the  Bauehwacke  was  the  result  of  a  change  of 
dolomite  into  carbonate  of  lime,  by  a  gypseous  solution,  accompanied 
with  a  formation  of  sulphate  of  magnesia ;  and  studying  the  peculiar 
relations  under  which  the  hydrated  oxide  of  iron  occurs,  he  is  clearly 
of  opinion,  that  thb  peculiar  chemical  reaction,  the  cause  of  what 
M.  De  Morlot  calls  dedolamtzaitan,  has  only  taken  place  under  small 
pressure,  and  at  a  low  temperature,  as  in  the  laboratory.  But  on 
the  other  hand,  taking  the  peculiar  circumstances  of  otber  beds  of 
dolomite  into  account,  Haidinger  was  equally  led  to  suspect,  that 
although,  as  at  ordinary  temperatures,  and  under  the  ordinary 
atmospheric  pressure,  the  sulphate  of  lime  (gypsum)  will  decompose 
dolomite,  so  as  to  form  carbonate  of  lime,  and  sulphate  of  magnesia, 
still  under  a  considerable  pressure,  and  at  a  higher  temperature, 
just  the  opposite  action  would  take  place,  and  that  then  sulphate  of 
magnesia  would  decompose  limestone,  and  form  dolomite  and  sulphate 
of  lime.  Having  no  index  to  the  temperature  which  had  existed  at 
the  time  of  the  formation  of  these  dolomites,  he  estimated,  from  the 
acknowledged  increase  of  temperature  as  we  descend,  and  the  pro* 
bable  thickness  of  the  beds,  that  a  temperature  of  about  200°, 
corresponding  to  a  pressure  of  about  fifteen  atmospheres,  would  be 
sufficient.  Then  mixing  the  atomic  proportions  of  sulphate  of  mag- 
nesia and  carbonate  of  lime,  he  subjected  them  to  this  temperature 
and  pressure,  (in  a  gun  barrel)  and  found  the  double  decomposition 
took  place  completely,  and  the  double  carbonate  of  lime  and  magnesia, 
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and  the  mi^luUe  of  lime  formed.*  These  reeolts  are  nndonbtedly 
of  great  vahie ;  and  it  is  not  improbable  that  from  the  &ots  first 
stated  by  Elie  De  Beaomont^  the  presence  or  absence  of  a  cavemons 
stmctiire  in  a  dolomitic  limestcme^  may  tend  to  a  knowledge  of  the 
circnmstanoes  under  which  it  was  formed ;  while  a  oonsideraticHi  of 
Haidinger's  reeolts,  in  conDexion  with  the  peculiar  relations  of  the 
beds  or  masses,  may  determine  the  conditions,  as  to  temperature  and 
pressure,  under  whidi  this  alteration  has  taken  place. 

I  have  dwelt  nradi  longer  on  this  sabject,  than  I  otherwise  shonld, 
from  the  interest  whidi  it  possesses  to  the  student  of  Irish  gedogy, 
whose  researches  will  make  him  acquainted  with  magnesian  lime- 
stones of  every  kind,  and  occurring  in  every  possible  variety  of 
positioo. 

Other  classes  of  alterations  in  the  mineral  structure  of  rocks  have 
received  attrition,  and  have  been  elucidated  by  several  observers  during 
the  year.  M.  Delesse  has  published  in  detail,*  a  continuation  of  his 
valuable  memoir  on  the  mineralogical  and  diemical  constitution  of 
the  rodcs  of  the  Yosges,  in  which  he  describes,  with  great  accuracy 
and  skill,  the  composition  and  character  of  the  Temuay  porphyry; 
having  devoted  the  former  portion  of  his  memoirs  to  the  porphyries 
of  Belfahy  and  other  points,  and  pointed  out  the  great  importance  oi 
studying  chemically  and  mineralogically  the  unstratified  rocks,  and 
the  medianical  deposits  in  connexion  with  them. 

With  this  view,  M.  Delesse  has  examined  the  several  constituent 
nonerals  of  the  porphyries,  carefully  separating  each  from  the  mass, 
and  also  the  mass  of  the  rodcs  in  which  they  occur.  And  in  the 
eoQtinnation  of  his  memoir  published  last  autumn,  he  follows  up 
similar  enquiries  with  respect  to  the  porphyry  of  Temuay.  This 
had  previously  been  classed  by  all  geologists  as  a  conmion  variety 
of  porphyry  or  of  diorite,  excepting  by  Mr.  Cordier,  who  had  recog- 
niaed  its  distinctness,  and  given  to  it  the  name  of  Ophitone.  Felspar 
of  a  greenish  or  slightly  blue  tint,  having  a  more  fatty  lustre  than 
ordinary  felspar,  forms  the  paste  of  this  porphyry.  It  decomposes  on 
the  sorfooe  with  a  red  tint,  and  forms  a  kaolin,  as  does  the  Belfahy 
porphyry.  M.  Delesse  says  it  is  remarkable  that  the  felspars  most 
poor  in  siLica,  (such  as  labrador,  anorthite,  &c.)  imd  those  which  are 

*  A.  De  Morlot,  Snr  le  dolomie,  Ball.  Soc.  Geol.  France,  1848,  page  24d, 
Haidiiiger,  Natarwin :  Abhand. 
t  ADoalet  det  Minee,  Tom.  XII.  part  6,  page  983. 
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attadced  by  adds,  resist  this  change  into  kaolin ;  while  on  the  contrary^ 
the  orthose,  aHnte,  and  andesite^  varieties,  which  are  rich  in  silica, 
and  are  yery  slightly  attacked  by  adds,  change  readily.  The  author 
describes  at  length  the  physical  characters  of  this  mineral,  and  its 
chemical  composition,  action  before  the  blowpipe,  &c.  &c. 

Daring  the  process  of  these  analyses,  finding  constantly  an  amount 
of  loss,  he  was  led  to  suspect  that  thb  felspar  contained  a  certain 
marked  quantity  of  water  of  combination ;  and  uniting  this  fact  with 
others  which  he  had  previously  pointed  out,  he  concludes,  that  spite 
of  its  easy  volatilization,  water  plays  an  important  part  in  some 
felspars  and  rocks,  usually  considered  of  igneous  origin ;  and  that 
although  this  may  appear  paradoxical  at  first,  it  is  easy  to  account 
for  it,  by  supposing  suffident  pressure ;  besides  the  fact  of  the  pre- 
sence of  water  is  not  in  reality  much  more  extraordinary  than  the 
presence  of  potash  or  soda  in  the  same  minerals  or  rocks,  since  the 
hydrates  of  these  bases  would  be  volatilized  at  a  much  lower  heat, 
than  would  reduce  the  rocks  to  a  fluid  state.  He  shows  that  when 
water  enters  into  combination  with  these  felspars,  it  gives  to  them 
peculiar  characters.  They  have  a  fatty  lustre,  imd  waxy  fracture  ; 
the  specific  gravity  is  greater  than  that  of  the  varieties  which  do 
not  contain  water;  they  have  ordinarily  a  green  colour,  which, 
although  never  observed  excepting  when  oxyde  of  iron  or  manganese 
is  present,  is  still  clearer,  richer,  and  more  beautiful,  in  proportion 
as  the  water  of  the  combination  increases. 

Now  all  these  felspars  are  similar  crystallographically,  only 
presenting  some  slight  differences  in  the  facility  of  cleavage,  and  are 
therefore  isomorphic ;  but  isomorphic  minerals  can  be  represented  by 
the  same  general  formula,  and  this,  therefore,  ought  to  be  the  case  for 
iUspars.  Our  knowledge  of  the  laws  of  polymeric  isomorphism  is 
too  slight  as  yet  to  admit  of  this ;  but  if  we  grant  the  remarkable 
hypotheses  of  Dr.  Scheerer,  as  to  the  mode  of  substitution  of  water 
as  a  base,  we  arrive  at  results  of  great  simplidty.  In  this  way  the 
analyses  of  the  mineral  in  question  would  give  the  proportions  of 
oxygen  in  the  bases  as  in  the  ratio  of  1 :  3  :  5 — a  proportion  whidi 
no  known  felspar  up  to  that  time  had  exhibited,  and  comparing  it 
with  labradorite  and  anorthite,  it  would  appear  to  make  a  middle 
term,  and  fill  up  the  gap. 

To  this  variety  M.  Delesse  gives  the  name  of  Yosgite,  firom  the 
mountains  in  which  it  occurs. 
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In  another  and  distinct  notice  of  the  orbicnlar  diorite  of  Corsica,* 
the  same  author  states  that  the  felspar  in  it  has  a  specific  gravity  of 
2.737.  nearly  equal  to  that  of  labradorite  and  anorthite  in  general, 
hat  less  than  that  of  Temnay :  it  is  crystallized  in  the  sixth  system.  A 
earetul  analysis  showed  that  it  approached  in  character  to  Yosgite, 
bat  contained  three  parts  less  lime,  much  less  alcali,  and  bat  little 
water  of  combination ;  to  this  small  amoont  of  water  is  its  low  spe- 
cific gravity  to  be  attributed.  The  proportions  of  oxygen  in  the 
mooatomic  bases  is,  however,  as  1 :  3 :  5 :  the  same  ratio  as  in 
Tosgite,  of  which  this  mineral  is  only  a  variety ;  taking  the  general 
fermnla,  therefore,  we  have  for  these  felspars,  the  foUowing : — 

Labradorite,  ]  :  3  :  0  r  Si*  +  AP  Si* 
Voigite,  1  :  8  .  5  r  Si*  +  AP  Si* 

Anorthite,      1 :  3  :  4  r  Si*  +  Al*Si* 

Reverting  to  his  memoir  on  the  Yosges  rocks,  we  find  that  he  has 
examined  the  aogite,  which  forms  the  other  principal  ingredient  in 
tiie  porphyry,  with  equal  care,  and  shown  that  it  also  contains  water 
of  combination  to  the  amount  of  2.75  per  cent.,  and  that  the  clear- 
ness of  its  green  colour  varies  in  proportion  to  this  amount  of  water. 
Other  minerals,  which  are  only  occasionally  present,  are  noticed  also, 
as  iron  pyrites,  magnetic  iron,  quartz,  epidote,  &c. 

Having  thus  examined  in  detail  the  constituent  minerals,  the 
mass  of  the  rock  was  subjected  to  equaUy  carefiil  analysis  and 
examination,  and  its  several  marked  varieties  described.  The  loss 
by  heat  of  these  is  g^ven ;  and  however  the  external  Uthological 
diaracter  varied,  it  is  remarkable,  that  the  amount  of  this  loss 
scarcely  varied  at  all,  giving  an  average  of  3.0  per  cent.  After 
discussing  some  methods  of  obtaining  the  general  density  of  the 
mass,  and  from  this  a  knowledge  of  the  relative  proportions  of  the 
several  constituents,  and  then  to  calculate  *'  from  this"  the  elemen- 
tary composition  of  the  mass,  he  finds  that  this  porphyry  of  Temuay, 
when  well  characterized,  contains  an  amoimt  of  silica  equal  to  that 
of  the  felspar  and  augite,  which  form  its  constituents,  but  that  it  has 
less  of  alumina,  less  of  alcali,  and  generally  less  of  water  than  the 
felspar  alone,  but  more  of  protoxide  of  iron,  of  lime,  and  magnesia. 

*  Comptes  Bendoii,  October,  1848,  page  411. 
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The  average  composition  of  the  normal  type  of  the  rode 
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In  his  notice  of  the  orbicular  diorite  of  Corsica*  he  states,  that 
calculating  the  atomic  volumes  of  felspar  (vosgite)  and  hornblende 
which  form  this  rock,  he  finds  that  these  volumes  have  to  each  other 
the  simple  proportion  of  4  :  3,  and  that  this  law  appears  to  apply  to 
all  varieties  of  diorite,  melaphyre,  pyroxenic  porphyries,  euphotides, 
&c.,  and  in  general  to  all  rocks  of  an  igneous  origin  composed  of  two 
elements,  of  which  one  is  crystalline  felspar  of  the  sixth  system,  the 
other  a  silicate  of  iron  and  magnesia  of  the  fifth  system,  such  as 
amphibole,  uralite,  pyroxene,  augite,  hjrpersthene,  diallage. 

Having  thus  completed  his  analyses  of  the  igneous  rocks,  he  pro- 
ceeds to  discuss  the  changes  which  have  taken  place  in  the  adjoining 
schists  which  have  been  elevated  by  them.  This  metamorphism  is 
only  on  a  small  scale,  not  extending  more  than  three  ysurds  fi-om  the 
mass;  but  taking  four  specimens  at  different  distances,  the  fiirthest 
firom  the  igneous  mass  representing  the  unaltered  condition  of  the 
schists,  and  that  next  to  the  mass,  the  most  altered,  he  finds  by 
careful  analysis  that  the  density  of  the  rock  increases  as  we  approach 
the  igneous  rock  from  2.743  to  2.852 — that  the  amount  of  lime 
also  increases ;  and  he  shows  most  clearly,  that  this  results  from  an 
actual  transfer  of  a  portion  of  the  elements  of  the  porphyry  into  the 
slates,  by  which,  in  these  slates,  crystals  of  vosgite  are  formed,  crys- 
tals of  a  mineral  which  could  not  otherwise  have  been  formed  in  the 
slates,  as  the  elements  which  enter  into  its  combination  do  not  therein 
exist. 

The  porphyry  thus  so  carefully  described  by  M.  Delesse,  is  worked 
for  ornamental  purposes,  and  has  been  selected  to  form  the  base  of 
the  monument  to  the  Emperor,  in  the  Hotel  des  Invalides. 

On  the  same  district-— one  rendered  classical  in  the  history  of 

*  Comptes  Rendos,  October,  1848,  page  411. 
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geology  by  the  labours  of  many  able  investigatoTSy  but  the  rich 
stores  of  which  are  not  even  yet  exhausted — ^we  have  a  most 
interesting  digest  of  his  observationsy  by  M.  Foomet.*  Directing  his 
examination  only  to  the  ernptive  rodu  and  the  metamorphic  pheoo- 
mena,  he  scarcely  enters  on  the  question  of  the  soeoession  of  the  sedi- 
mentary  rodcs.  The  eruptive  rooks  consist  of  granite,  syenite,  por* 
phyry,  diorite,  &c,  all  of  which  are  well  described.  The  metamor- 
phic phenomena  are  tiien  passed  in  review.  The  principal  results  of 
the  actkm  of  the  granite  is  the  production  of  micaceous  schists ;  as  a 
sttboidinate  effect  the  change  of  schist  into  schistose  diorite,  or  green- 
stone, of  whidi  there  are  stated  to  be  very  dear  examples — the 
development  of  crystals  of  sahlite,  amphibole,  mica,  i^hene,  &e., 
aody  remarkably  enough,  the  production  of  noble  serpentine  in  the 
mkldle  of  the  calcareous  beds,  which  M.  Fonmet  states  is  also 
dearly  a  metamorphic  result.  The  p^phyries  have  hardened,  ren- 
dered prismatic,  fused  or  semifused  the  slates,  which  pass  into  hard 
ecmipact  or  granular  pastes  of  a  greenish  colour  and  euritic,  generally 
having  small  crystals  of  felspar.  Many  of  these  distinct  porphyries 
are  described,  and  ihe  reasons  fully  stated  for  supposing  them  to  be 
the  result  of  alterations  in  the  bedded  rodcs,  and  not  to  be  eruptive. 
M.  Thnria  had  previously  suggested  that  many  of  these  porphyries, 
which  were  jointed,  and  had  a  certain  amount  of  schistose  structure, 
were  in  reality  eruptive,  having  been  poured  out  cotemporaneously 
with  the  deposition  of  the  mechanical  rocks;  but  this  notion  M. 
Foumet  combats.  He  also  describes  the  melaphyre  rodcs  of 
Oberstein,  so  &mous  for  their  agates,  and  enters  fully  into  the 
question  of  their  origin. 

Snbeequently  taking  up  the  question  of  alteration  generally,  and 
pointing  out  the  redprocal  or  mutual  action  which  has  taken  place 
in  most  such  cases  of  alteration,  he  distinguishes  the  two  results. 
Thus  retaining  the  general  term  metamorphism,  as  applicable  indiffe- 
rently to  modification  of  the  igneous  or  of  the  sedimentary  rocks,  he 
proposes  to  apply  the  term  examarphism  to  those  particular  cases  in 
whidi  the  sedimentary  rock  has  been  changed,  or  when  the  alteration 
has  been  outside  the  source  of  change ;  and  the  term  endomorphism 
to  those  cases  in  which  alteration  has  taken  place  within  the  rock 
itsdf ;  and  thus  he  would  speak  of  endomorphio  and  exomorphio 
rodu^  &c 

*  A  nudes  de  la  800.  d'Agrio  de  Lyoof,  Tom.  X. 
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Foamet's  paper,  although  on  the  same  district^  differs  most  mate- 
rially from  that  of  M.  Delesse,  to  which  I  haye  before  referred,  ia 
the  absence  of  those  accurate  and  detailed  nnmerical  results  which 
form  the  great  value  of  the  latter ;  but  it  b  characterized  by  broader 
and  more  general  riews,  and  is  of  great  interest  to  the  Irish  geolo- 
gist, as  bearing  on  alterations,  most  of  which  are  perfectly  paralleled 
in  this  immediate  neighbourhood ;  although  we  cannot  agree  with 
him  in  several  of  his  conclusions,  as  for  instance,  his  rejection  of 
Thuria's  opinion,  that  many  of  the  porphyritic  rodcs  of  that  district 
may  have  been  cotemporaneous  with  the  sedimentary,  a  &ct  which 
we  see  80  abundantly  illustrated  in  our  own  land :  still  it  forms  a 
valuable  and  important  contribution  to  our  knowledge. 

I  have  given  a  more  detailed  analysis  of  M.  Delesse's  short  paper, 
than  perhaps  the  limits  of  this  address  would  fairly  permit;  bat 
I  have  done  so,  because  it  is  one  of  the  few  papers  to  which  we 
can  point,  in  which  there  ia  that  union  of  accurate  analysis,  with 
carefil  examination  in  the  field,  so  entirely  requisite  for  the  full  or 
trustworthy  examination  of  such  subjects.  During  the  past  year,  ia 
a  communication  which  I  myself  laid  before  this  Society,  touching  on 
the  question  of  metamorphosis,  as  exhibited  in  the  county  of  Wicklow, 
I  ventured  to  express  opinions  very  similar  to  those  of  M.  Delesse, 
regarding  the  actual  transfer  of  some  of  the  elements  of  the  igneous 
rode — ^in  this  case  granite — ^into  the  slates  adjoining ;  and  I  also  gave 
you  several  instances  of  changes  similar  to  those  alluded  to  by  M. 
Foumet,  in  which  we  have  largely  crystalline  greenstones,  unques- 
tionably the  result  of  an  alteration  induced  in  originally  laminated 
schists ;  and  when  some  analyses  at  present  in  progress  shall  have 
been  completed,  I  hope  to  find  results  very  similar  to  those  which  he 
has  given.  I  would  also  point  to  the  almost  total  absence  of  such 
examinations  in  these  countries,  as  an  additional  proof  of  what  I 
have  frequently  insisted  on,  viz.,  that  too  great  tendency  to  overrate 
the  importance  of  fossil  remains,  and  in  consequence  to  neglect  the 
study  of  those  great  masses  in  which  no  trace  of  organized  life 
exists.  As  far  as  fossiliferous  rocks  are  concerned,  unquestionably 
the  importance  of  such  evidence  as  the  remains  of  animals  entombed 
in  them  afford,  if  rightly  interpreted,  can  scarcely  be  overrated ;  but 
it  must  be  borne  in  mind,  that  these  rocks  form  only  a  portion,  nay 
only  a  small  portion,  of  the  earth's  crust,  and  that,  therefore,  for  all 
the  remaining  portions  such  researches  are  useless.     I  think  it  an 
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error  whidi  cannot  be  too  strongly  or  too  frequently  protested 
againsty  the  allowing  a  student  to  suppose  that  the  mere  knowledge 
ci  the  external  aspect  of  some  tm  or  twelve  minerab  will  suffice 
him  for  his  geological  pursuits.  And  although,  as  a  necessary  result 
of  the  accumulation  of  knowledge,  a  division  of  labour  has  ensued, 
and  many  have  devoted  themselves  to  one  portion  of  such  enquiries, 
and  many  to  others,  stUl  all  are  so  intimately  linked,  that  success  in 
one  cannot  be  looked  for,  or  at  least  commanded,  without  something 
more  than  a  mere  general  or  superficial  acquaintance  with  the  others. 
Bat  I  have  already,  in  the  remarks  with  which,  at  the  request  of 
your  CouncO,  I  opened  the  present  session  of  the  Society,  endea- 
voored  to  impress  on  you  the  injurious  effect,  which  a  partial 
cultivation  of  any  portion  of  our  subject  has  produced,  and  is  calcu- 
lated to  produce. 

The  Society  will  remember  perfectly  the  very  interesting  commu- 
nication of  Or.  Apjohn,  in    1847,  on  a  Hyalite  from  Mexico,  in 
whidi  he  found  much  less  water  than  in  the  described  species 
and  pointed  out  the  remarkable  optical  properties  possessed  by  it. 
The  researches  of  M.  Damour*  on  the  siliceous  incrustations  of  the 
Geysers,  have  an  immediate   connexion  with    the  same  subject. 
Following  up  his  enquiries  on  the  thermal  silid-ferous  waters  of 
Iceland,  he  has  submitted  to  analysis  the  siliceous  matter  deposited 
by  these  waters ;  and  which  he  denotes  by  the  general  name  Geyse- 
rite.     This  sub^anoe  occurs  in  concretionary  masses,  white,  greyish- 
white,  or  occasionally  tinged  with  red.     Its  structure  is  cellular, 
sometimes  scaly ;  in  parts  it  is  quite  transparent,  and  has  a  vitreous 
fracture.  Some  few  specimens  present  very  beautiful  opalescent  tints 
of  bine  and  green,  but  only  retain  this  property  while  moist ;  if 
exposed  to  dry  air,  the  opalescent  portion  falls  to  powder.     Experi- 
ments showed  Aat  the  silica  was  in  some  molecular  condition  which 
rendered  it  easily  attacked  by  alcaline  mixtures,  and  besides,  as  it 
dissolved  in  carbonate  of  soda  much  more  easily  after  calcination 
than  before,  it  speared  that  the  expulsion  of  the  water  modified  the 
mdecular  conditi(m,  and  consequently  that  a  portion  of  the  water 
was  in  a  state  of  combination.     Exposed  for  a  long  time  to  an 
atmosphere  of  dry  air,  it  loses  more  than  two-thirds  of  its  water ; 
whfle,  on  the  other  hand,  if  exposed  in  an  atmosphere  saturated  with 

*  Ball,  de  la  Soc.,  Greol.  France,  7th  Febniarj,  1848. 


114 

moisture,  it  absorbs  a  sensible  quantity  of  water.  A  portion  of  the 
mineral  previously  calcined  and  powdered,  was  heated  to  boiling  for 
five  hours,  in  a  concentrated  solution  of  carbonate  of  soda  and 
sulphur  in  excess ;  the  liquor  became  coloured  of  a  yellowish  brown 
tint,  with  a  slight  smell  of  sulphurous  acid;  at  a  temperature  of 
70°  cent  :  the  liquor  remained  transparent,  but  became  milky  on 
cooling,  and  the  silica  was  thrown  down  in  plates ;  on  heating  again> 
the  transparency  was  restored,  and  these  phenomena  were  repeated^ 
as  often  as  the  temperature  was  raised  or  disminished.  It  appeared, 
then,  that  the  presence  of  sulphur  in  excess  determined  the  separation 
of  silica  from  an  alcaline  solution,  so  long  as  the  temperature  was 
under  70*^  cent :  A  careful  analysis  showed  the  presence  of  minute 
portions  of  Hme,  alumina,  and  soda,  and  traqes  of  potash  in  the 
substance.  And  M.  Damour  thinks  that  this  discovery  of  the 
presence  of  an  alkali  may  afford  a  due  to  the  knowledge  of  the 
origin  of  several  deposits  of  amorphous  quartz,  its  presence  serving 
to  point  to  an  origin  analogous  to  that  which  the  Geysers  now 
present.  Viewing,  then,  Geyserite  as  an  hydrate  of  silica,  he  was 
led  to  comparative  analyses  of  the  minerals  of  the  same  group,  such 
as  opals,  resinites,  and  hyalites.  The  results  are  all  carefully 
detailed,  and  he  finds,  that  in  addition  to  the  three  known  artificial 
hydrates,  there  are  four  natural  hydrates. 

X' ^;:'~'  ^  H  O  +  3  Si  O. 

Opa]  of  HoDgary,  H  O  +  2  Si  O. 

<<  Silex  resinite'*  of  Mexico  H  O  +  4  Si  0. 
Hjalite  H  O  +  6  Si  O, 

To  these  we  must  add  the  hyalite  of  Mexico,  described  by  Dr.  Apjohn, 
The  opal  of  Mexico,  and  the  Geyserite,  were  found  to  be  identical 
in  composition,  and  this  opal  was  also  very  hygroscopic,  a  spedmen 
which,  when  freshly  cut,  was  quite  transparent,  becoming  soon  milky 
and  dull. 

These  results  of  M.  Damour  are  peculiarly  interesting  in  con- 
nexion with  the  researches  of  Bunsen,  Descloizeau,  &c.,  and  are 
another  of  the  many  important  results  which  have  sprung  from  the 
sdentific  expedition  to  Iceland.  It  is  to  be  greatly  regretted,  that 
M.  Damour  did  not  submit  his  spedmens  to  careful  optical  examina- 
tion, so  that  their  internal  structure  might  be  compared  with  that 
described  by  Dr.  Apjohn. 
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In  the  first  Tolame  of  the  publications  of  the  Cavendish  Society, 
we  have,  during  the  past  year,  had  a  translation  giyen  of  a  most 
important  memoir  from  the  pen  of  Professor  Bonsen  of  Marbnrg, 
which  originally  appeared  in  liebig's  Annalen :  bd.  Ixii.  1847.  Fall, 
aocorate  and  complete,  as  has  been  every  thing  emanating  from 
Professor  Bonsen,  this  memoir,  ^'  On  the  psendo  volcanic  phenomena 
of  Iceland/'  recommends  itself  particularly  to  geologists,  by  the 
important  bearing  which  many  of  Bnnseu's  condosicxis  have  in  ex- 
plaimiig  some  interesting,  but  hitherto  not  fully  understood,  facts  in 
geobgical  history.  In  strict  accordance  with  the  principle  on  which 
I  have  intended  to  act  in  selecting  matters  lor  observation,  namely, 
to  confine  myself  exclusively  to  communications  published  during 
the  past  year,  I  should  omit  any  notice  of  this  valuable  paper  ;  but 
as  it  has  only  become  known  to  the  English  reader  within  that  time, 
I  may  very  briefly  allude  to  some  points  in  it. 

One  of  these,  of  some  interest,  is  the  condnnon  to  which  Professor 
Bonsen  has  come,  with  regard  to  the  origin  of  the  Muriate  of 
Ammonia,  which  is  so  common  a  product  in  volcanic  countries.  Con- 
trary to  the  views  of  o^er  writers,  he  believes  that  ammonia,  nitrogen 
and  their  compounds,  although  so  frequent-  an  accompaniment  of 
volcanic  action,  "  belong  originally  to  the  atmosphere,  or  to  organic 
nature,"  "  and  are  foreign  to  the  actual  source  of  plutonic  activity." 
He  supposes  that  the  sal  ammonia,  is  due  to  the  action  of  the  flows 
of  heated  lava,  upon  vegetable  substances,  with  which  they  have 
come  into  contact  at  the  earth's  surface,  and  gives  a  very  strong 
confirmation  of  this  view  in  the  circumstances  accompanying  the 
flow  firom  Hekla  in  1 846.  Here  the  lower  portion  of  the  lava  stream 
was,  for  some  months  after  the  eruption,  studded  over  with  little 
fumeroles,  in  which  an  amazingly  large  quantity  of  crystallized 
muriate  of  ammonia  was  found ;  but  this  formation  of  sal  ammonia 
was  entirely  confined  to  that  portion  of  the  lava  flow  which  had 
passed  over  meadow  land;  higher  up  and  nearer  the  summit, 
where  vegetation  ceased,  the  formation  of  this  salt  equally  ceased, 
the  large  fimieroles  there  yielding  only  sulphur,  muriatic,  and 
sulphurous  adds,  but  no  trace  of  ammonia.  But  by  much  the 
most  important  portion  of  the  memoir,  relates  to  the  remarkable 
phenomena  of  decomposition,  which  the  rodcs  exhibit  under  the 
influence  of  the  add  gases  and  thermal  waters  of  the  volcanic  dis- 
trict    The  efiect  of  sulphurous  add  on  the  prevailing  rock  of  the 
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district^  a  palagonite*  toff  is  traced  out :  the  resulting  formation  of 
sulphuric  add  and  of  sulphates ;  the  oxide  of  iron  being  originally 
dissolved,  as  a  sulphate  of  the  protoxide ;  and  these  acid  solutions 
being  neutralized  by  their  further  passage  through  the  rock,  this^ 
oxide  of  iron  is  agsdn  thrown  down  as  hydrated  peroxide,  or  sesquioxide. 
^'The  decomposed  palagonite  b  thus  converted  into  alternate  and 
irregularly  penetrating  beds  of  white  ferruginous  and  coloured  fer- 
ruginous fumerole  clay/'  (p.  334.)     Professor  Bunsen  remarks,  that 
one  is  astonished  at  observing  the  great  similari^  existing  between 
the  external  phenomena  of  those  metamorphic  depositions  of  day, 
still  in  the  act  of  formation,  and  certain  structures  of  the  keuper 
formation.     A  similar  action  takes  place  with  regard  to  the  sulphates 
of  alumina,  the  formation  of  g3rpsum  being  a»main  product.    And 
here,  again,  it  b  said,  ''  we  can  scarcely  avoid  the  conviction,  that 
the  origin  of  a  portion  of  the  vast  deposits  of  gypsum,  which  so 
frequently  characterize  the  marly  argillaceous  strata  of  the  later 
floetz  series,  and  in  which  the  total  absence  of  calcareous  conchylia 
points  to  the  action  of  add  vapours,  is  due  to  a  chemically  identical, 
but,  perhaps,  geologically  different  action;  and  Professor  Bunsen 

*  Palagonite  (from  Palagonia)  is  tiie  name  given  by  Baron  Waltershaoeen  to 
a  mineral  noticed  by  him  as  abundant  in  Sicily,  and  of  which  the  composition  is 
as  follows : — 


SiUca, 

3Mir 

Sesqui -oxide  of  Iron, 

14.175 

Alumina, 

11.166 

Lime, 

8.766 

Magnesia, 

6.036 

Potash, 

0.685 

Soda, 

0.652 

Water, 

17.162 

Insoluble  residue 

4.108 

100.166 

leading  to  the  formala- 

Mg.   ^ 

Cat  r  -     ' 

.        >Si,+  2- 
T^      C      ^    { 

[si 

-Si+H 

Na»    3 

or  in  general  terms— 

B,Si+3&Si+9H 
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anodes  to  the  value  of  a  carefnl  investigation  of  these  deposits/ 
with  a  special  reference  to  their  natoral  relaticms.  The  important 
difkreskce  in  the  results  depending  on  differences  in  the  gases  evolved 
k  alflo  pointed  oat ;  thns  when  snlphnretted  hydrogen  ahonnds,  iron 
pyrites  is  found  in  large  quantity  ;*  where  sulphurous  acid^  as  we 
have  already  stated,  alum,  gypsum,  &c.,  result.  The  phenomena 
of  the  Geysers  having  been  passed  in  review.  Professor  Bunsen 
oradodes  hb  memcnr  by  some  general  considerations,  as  connected 
with  the  relation  of  the  clinkstone,  and  older  trap,  and  the  tuff, 
and  the  remarkable  occurrence  in  the  latter  of  numerous  hydrated 
eompounds. 

We  rejoice  to  know  that  this  and  his  other  papers  are  only  slight 
sketches,  preliminary  to  the  more  full  and  detailed  account  of  his 
researdies,  which  Professor  Bunsen  has  promised,  and  for  which  we 
lock  forward  with  anticipation  of  most  valuable  results.  There  are 
lew  fields  more  perfectly  adapted  for  the  study  in  detail  of  such 
phenomena  than  Iceland,  and  there  are  few  departments  of  our 
science  in  which  less  progress  has  been  made  than  in  chemical 
geology.  Professor  Bunsen  has  well  remarked^  that  the  attention  of 
geologists  has  hitherto  been  almost  exclusively  directed  to  the  meta- 
morpbism  of  rodLS  by  the  action  of  fire,  while  the  transformations 
dl&cted  by  gas  and  water  must  have  played  a  scarcely  less  im- 
portant part.  It  may,  I  think,  be  fiurly  doubted,  whether  masses 
so  little  capable  of  conducting  heat,  as  we  know  many  of  the  older 
rodu  are,  could  have  been  modified  to  the  extent  they  have,  unless 
we  admit  the  action  of  water  to  have  been  largely  concerned  in  such 
changes,  partly  as  a  conductor  of  heat,  partly  as  a  source  of  change 

itself.f 

M.  Delesse,  to  whose  interesting  memoir  on  the  Vosges  rocks 
I  have  already  alluded,  has  more  recently  given  an  equally  detailed 
and  careful  examination  of  the  Protogene  of  the  Alps^,  and  of  each 
of  its  constituent  minerals.  He  concludes,  thai  protogene  is  a  well 
characterized  granitic  rock,  of  which  the  principal  elements  are 
quartz — two  distinct  felspars,  one  the  orthose,  the  other  the  oligodase 

*  For  some  TalnaUe  remarks  on  the  geologica]  bearing  of  this  fact,  see 
the  original  memoir.    Cavendish  Sooietj,  Vol.  I.  page  340-341. 

t  In  the  qootations  from  Professor  Bonseo's  paper,  I  have  used  the  translation 
issued  bj  the  Cavendish  Societj  in  their  first  volume,  1848. 

I  Annales  de  Chimie,  January ,  1849,  page  114. 
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variety ;  a  biaiial  mioa  very  rich  in  iron,  and  a  talo :  differing  from 
ordinary  granites,  having  two  felspars,  by  the  composition  of  its 
mica  and  by  the  presence  of  talc.     The  analyses  of  each  of  these 
minerals  is  detailed,  as  well  as  that  of  the  several  marked  varieties 
of  the  mass,  by  which  it  appears  to  differ  from  the  mean  compositioa 
of  granite,  (of  which   the  author  previously  published  numerous 
analyses,)  only  in  having  a  little  more  oxyde  of  iron,  and  magnesia. 
Among  all  the  numerous  varieties  of  protogene,  two  distinct  classes 
may  be  recognized,  one  possessing  a  distinctly  granitic  structure, 
in  which  the  crystallization  b  well  marked;  the  other  having  a 
schistose  structure,  in  which  the  crystallization  is  less  distinct,  and 
even  confused.    These  mineralogical  differences  correspond  to  a  simple 
difference  in  chemical  composition,  the   most  highly  crystallized 
varieties  possessing  a  larger  amount  of  silica  than  the  others ;  and 
the  distinctness  of  the  crystallization  varjring  with  this  variation  ia 
the  amount  of  silica.     Those  varieties  in  which  this  element  is 
found  in  smallest  quantity,  occur  near  the  boundaries  of  the  for- 
mation, as  had  been  previously  noticed  with  regard  to  granites  also. 
I  would  suggest  the  extreme  importance,  and  indeed  the  necessity, 
of  a  very  careful  examination  of  all  the  circumstances  attendant  on  such 
phenomena,  before  attempting  to  explain  thb  fact  of  a  diminution  of 
silica,  as  we  proceed  from  the  centre  of  the  mass  towards  its  outskirts. 
So  many  and  successive  changes  and  variations  have  taken  place  in 
such  rocks,  that  it  will  frequently  be  exceedingly  difficult  to  render 
intelligible  the  causes  which  have  successively  produced  the  result  we 
now  see.     Towards  such  an  end,  however,  the  contribution  of  every 
such  truth  as  those  M.  Delesse  has  published,  tends  most  essentially, 
and  it  is,  in  fact,  only  by  such  accurate  chemical  analyses,  that  we  can 
ever  hope  to  throw  light  on  the  phenomena.     Among  the  results  an- 
nounced by  M.  Delesse,  we  should  not  omit  to  mention,  that  he  finds 
the  ordinary  brownish  coloured  quartz  of  the  protogene   (smoke- 
quartz,)  to  derive  its  colour  from  the  presence  of  organic  matter 
easily  volatilized  without  residue,  and   which  disappears  entirely 
after  a  slight  calcination,  the  quartz  becoming  white  and  transparent, 
and  only  losing  in  weight  ^^    Whence  was  this  organic  matter  de- 
rived P    If  not  in  these  plutonic  rocks,  where  can  we  hope  for  a  truly 
Azoic  mass  P     These  are  questions  which  immediately  rise  before 
the  mind,  and  the  facts  point  to  a  reaction  on  the  mass  of  granite 
rocks,  of  great  interest  in  considering  its  origin  and  mode  of  formation. 
But  I  can  only  allude  to  these  points. 
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Paasing  now,  from  these  applications  of  chemical  investigation 
to  the  stndy  of  the  mineralogical  strocture  of  modifications  of  rocks, 
to  the  ccmsideration  of  simple  minerals,  we  can  refer  to  several 
valuable  additions  to  our  knowledge  of  the  laws  which  govern  their 
fivrmatioD,  during  the  past  year.  The  question  of  Dimorphism  has 
engaged  the  attention  of  Pasteur  and  Nickles.  Pasteur  has  described 
some  crystals  of  sulphur,  ardfidally  obtained  from  the  sulphuret  of 
Carbon,  oa  which  both  the  forms  of  this  mineral,  so  well  known  to  be 
dimorphic,  were  distinctly  visible.* 

Nicklesf  has  established  the  dimorphism  of  zinc.  Pure  zinc,  as 
stated  by  Noeggerath,  crystallizes  in  hexagonal  prisms.  Zinc,  anti- 
mooy,  and  arsenic  were,  therefore,  the  only  metals  not  belonging  to 
the  r^ular  system.  M.  Nickles  has,  however,  found  pure  zinc,  pre- 
pared by  Jacquelmain's  process,  to  crystallize  in  pentagonal  dodeca- 
hedrons, very  similar  to  those  of  iron  pyrites  and  grey  cobalt,  thus 
placing  it  in  the  regular  system ;  while  it  is  interesting,  at  the  same 
time,  to  find  that  its  dimorphism  attaches  it  to  a  group  of  metals,  to 
which,  from  its  chemical  properties,  it  should  belong.  The  fact  of 
tin  being  dimorphous  was  known  by  the  researches  of  MiUer  and 
Frankenheim ;  and  G.  Rose  has  shown  Palladium  and  Iridium  to  be 
iaodimorphons.  *'  We  are  therefore  justified,"  says  M.  Nickles,  '<  in 
anticipating  that  one  day  antimony  and  arsenic  will  also  be  found  to 
be  dimorphic,  and  thus  subject  to  the  common  law,  which  would 
appear  to  place  all  the  metals  in  the  regular  system." 

M.  Pasteur,}  m  a  valuable  paper  ''  On  Dimorphism"  in  general, 
gives  a  list  of  all  known  cases  of  dimorphism,  and  discusses  each 
very  fiiHy.  He  finds,  as  the  chief  peculiarity  common  to  all  dimor- 
phic substances,  that  one  of  the  two  forms  which  they  present,  is  a 
limiting  form,  placed,  as  it  were,  at  the  point  of  separation  of  the  two 
systems  to  which  the  dimorphic  crystab  belong.  Of  this  many 
tnitances  are  given.  From  one  of  the  forms  you  can,  by  the  laws  of 
simple  derivation,  arrive  at  the  secondary  faces  which  occur  on  the 
other  form  of  crystaL  From  thb,  then,  it  follows  that  dimorphism 
can  be  almost  predicted.  As  an  instance,  M.  Pasteur  states  that 
pmsciate  of  potass  in  the  ordinary  form,  very  nearly  approaches  to 
a  right  square  prism,  and  that  in  all  probability  it  will  be  found 

*  Annales  de  Chimie,  Dec.  1848,  Tom.  XXIV.  page  459. 

t  Do.  do.  Jan.  1848,  page  37. 

t  Aonales  d«  Chimie,  Juhr,  1848,  p. .367.  Conptea  Bendoa,  March  20tb,  1848. 
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dimorpbic^  and  if  so,  to  be  crystallized  in  tbis  system.  Tbe  two 
arrangements,  or  molecolar  equilibria,  wbich  correspond  to  tbe  two 
forms,  are  equilibria,  so  closely  related  one  to  tbe  otber^  (altbougb 
belonging  to  two  different  systems,  and  subject  to  tbeir  general  laws,) 
tbat  tbey  can  pass  one  to  tbe  otber.  Dimorpbic  substances  are, 
tberefore,  according  to  M.  Pasteur,  isomeric  substances,  in  wbicb  tbe 
molecular  arrangement  is  sligbtly  different. 

Tbe  same  autbor  bas  offered  some  curious  remarks  on  tbe  relaticm 
between  crystalline  form  and  cbemical  composition,  and  tbe  cause  of 
rotatory  polarization;  and  reasoning  from  tbe  remarkable  pbenomena 
presented  by  tbe  tartrates  and  paratartrates,  states  tbat  all  polarizing 
crystals  owe  this  property  to  tbe  dissymmetry,  or  want  of  symmetry, 
of  tbeir  molecules.* 

In  tbe  volume  of  cbemical  reporte  and  essays  published  by  tbe 
Cavnedisb  Society,  is  an  admirable  resum^  of  tbe  state  of  knowledge 
on  isomorpbism,  and  ite  modifications,  wbicb  will  prove  interesting 
and  valuable,  as  a  summary  of  facts  already  established,  both  to  the 
geologist  and  mineralogist.  It  is  a  translation  of  one  of  the  chapters 
of  Professor  Otto's  (of  Brunswick)  Chemistry. 

Otto  Yolger  has  described  some  pseudmorphs  of  Fablerz.f 
Damour  has  given  the  analysis,  and  Descloizeau  has  described  the 
crystalline  form  of  MaUtkon,  a  hydrosilicate  of  Zirconium.}  Des- 
cloizeau has  restored  tbe  name  of  Christianite§  to  the  liste  of  miner' 
alogists,  and  applied  it  to  a  mineral  belonging  to  the  harmotome 
group.  It  had  originally  been  applied  to  some  crystals  from  Vesu- 
vius, afterwards  proved  to  be  only  AnortUte.  The  mineral  now 
described  from  Iceland,  where  it  occurs,  forming  druses  in  cavities  of 
trap  amygdaloid,  along  with  Chabasie  and  Levyne,  at  the  bay  of 
Dyrefiord,  is  very  simOar  to,  and  only  a  variety  of,  tbe  lime-harmotome 
of  Marburgh,  which  has  hitherto  been  considered  the  same  as  the 
Phillipsito  of  Levy ;  but  M.  Descloizeau,  after  a  full  discussion  of  the 
published  analyses,  concludes  that  lime  harmotome,  and  barytes  har- 
motome, are  not  isomorphic,  and  that  the  lime  harmotome  of  Marburgh 
b  not  the  same  species  as  the  Phillipsite  of  Levy ;  and  proposes, 
therefore,  that  tbe  name  Phillipsite  should  be  restricted  to  the 

*  Comptes  Reodus,  22Dd  May,  1848,  page  635. 
t  Pogg :  Axmalen,  1848,  bd.  5,  page  26. 
X  AoDalen  de  Chimie,  Sept.  1848,  pp.  87 — 94. 
§  Annaies  de  Minei,  torn.  XII.  page  6,  liv. 
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Dunenls  from  Capo-di-bove,  and  Chrieitiamte  applied  to  tbe  harmo- 
tome  of  Marburgh  and  of  Iceland. 

The  same  author  has  also  concluded,  both  from  crystallographic 
fenn  and  diemical  composition,  that  Grehlenite,  (which  was  considered 
a  Tarietj  of  Humboldtilite,)  is  a  distinct  species. 

Mr.  Lawrence  Smith  has  announced  the  discovery  of  two  new 
species,  on  pitchblende,  near  Adrianople— -one  a  double  sulphate  of 
Hme  and  uranium,  to  whidi  he  has  given  the  name  of  Medjidite ; 
and  the  other,  a  carbonate  of  lime  and  uranium,  called  by  Mr.  Smith, 
liebigite.* 

Moidipite,  one  of  our  rarest  minerab,  has  been  recognized  as 
occurring  at  Bilon,  near  Bonn  ;t  and  to  the  researches  of  Mr.  Town- 
send  we  are  indebted  for  a  knowledge  of  the  occurrence  of  several 
minerals  in  the  County  of  Donegal,  which  had  not  been  previously 
noticed  in  Ireland,  and  of  which  he  has  presented  specimens  to  our 
University  Museum. 

The  tendency,  however,  of  more  careful  research  and  improved 
analysis,  has  been  rather  to  diminish  the  number  of  so-called  mineral 
species ;  and  we  would  refer  with  pleasure  to  the  recent  works  of 
Dufrenoy,  Naumann,  &c.,  as  eidiibiting  such  results  most  clearly  and 
satifl&ctorily.  RammelBbei^  has  also  given  us  another  supplement 
to  his  most  valuable  Dictionary  of  the  Chemistry  of  Mineralogy,  in 
which  the  work  is  brought  down  to  the  year  1847.$ 

We  cannot  pass  from  the  subject  of  mineralogy  and  its  important 
bearings,  without  referring  to  the  most  beautiM  and  valuable  re- 
seardies  of  Faraday  and  Plucker,  on  the  crystalline  polarity  of 
Bismuth — researches  which,  in  conjunction  with  Faraday's  previous 
conclusions  on  diamagnetism,  promise  to  work  a  great  change  in  our 
knowledge  of  the  cosmical  forces,  which  have  acted,  and  are  acting, 
though  unseen  and  unfelt,  in  producing  the  present  forms  of  the  solid 
matter  around  us.    M.  Delesse  has  also  given  some  interesting  re- 

*  Comptet  Bendof,  Febniary  7th,  1848.  Silliman's  Joaraal,  No.  Ifi^May,  1848. 
page  336. 

The  formula  of  Medjidite  is  U  Si  +  Ca  C  +  16  H. 

„  of  Liebigite      U  C  +C'a  C  +  20  H. 

t  Boll.  Soc.  Geol.  France,  9th  November,  1847. 

t  Rammeliberg:  Handwdrter  boch  dee  chemiache  theil*  des  Mineralogie. 
TUrd  Sopplement,  1846-*!  847. 
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searches  on  the  polarity  of  minerals  and  rocks  ;*  and  M.  Pasteor,  on 
the  relation  between  crystalline  form,  chemical  compoeitiony  and 
rotatory  polarization  in  minerals^f 

There  is  one  other  matter  of  very  great  interest,  as  bearing  on  the 
application  of  chemical  discoveries,  to  the  explanation  of  geological 
phenomena,  to  which  I  must  refer  in  a  few  words.  The  influence 
of  time  in  modifying  or  inducing  chemical  afl&nity,  had  already 
engaged  the  attention  of  several  chemists.  In  considering  this 
subject,  our  fellow-member,  Mr.  Sullivan,  was  led  to  imagine  that 
the  time  in  which  a  given  chemical  effect  could  be  produced,  might  be 
influenced  by  a  mechanical  vibration  of  the  bodies  acted  on ;  that  is, 
by  the  communicating  to  the  partides  of  the  body  motions,  such  as 
would  allow  them  readily  to  assume  a  new  arrangement.  And  on 
testing  this  idea,  it  was  found  to  be  fully  borne  out  by  experiment. 
The  substances  operated  on  were  principally  those  whose  atoms  are 
held  together  very  loosely,  and  which  were  very  readUy  acted  upon  by 
heat,  electricity,  light,  &c.  In  most  of  the  jcases  tried,  the  changes 
observed  were  chemical;  but  in  some,  the  changes  were  such  as  conld 
only  be  discovered  by  an  alteration  of  physical  properties,  especially 
by  the  action  of  polarized  light.  In  fact,  very  slight  mechanical 
action  appears  to  alter  the  structure,  as  it  were,  of  fluids  as  well  as  of 
solids.  The  only  one  of  these  experiments — the  results  of  which 
have  as  yet  been  published — ^was  the  conversion  of  styrole  into 
metastyrole.  Hoffman  and  Blyth  found  that  by  heating  the  fluid  to 
which  they  had  given  the  name  of  styrole,  to  a  temperature  of  200^, 
cent,  in  a  dosed  tube,  it  was  converted  into  a  vitreous  mass,  which 
they  called  metastyrole.  Now  Mr.  Sullivan  has  found  that  the  same 
effect  was  produced,  by  vibrating  a  tube  full  of  it  for  thirty  hours. 
The  vibration  was  given  by  dodc-work,  which  set  a  bow  in  motion. 

Other  experiments  have  since  been  tried,  some  of  which,  by  the 
kindness  of  Mr.  Sullivan,  I  can  state.  A  mixture  of  protoxide  of 
nickel,  and  chloride  of  lime,  was  partially  converted  into  peroxide 
of  nickel,  and  chloride  of  caldum.  This  firequently  requires  several 
weeks.     Again :  aldehyde  is  converted  into  metaldebyde. 

A  solution  of  oxalic  acid  mixed  with  a  solution  of  chloride  of  gold, 
perchloride  of  platinum,  or  chloride  of  iridium,  and  ammonia,  is  de- 
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oomposed  with  the  evohition  of  carbmiio  add.  Boiling  does  not  effect 
the  same  result,  although  the  oontinaed  action  of  sun  light  does,  (not, 
howeyer,  in  Ireland.) 

If  the  body  obtained  by  the  action  of  chlorine  on  light  muriatio 
ether,  and  which  has  the  formula  of  €«  H^  CI,,  and  which  is  not 
acted  OQ  by  an  aldioUc  sofaition  of  potash,  be  vibrated  for  several  days^ 
it  win  then  be  decomposed,  by  snch  a  solution,  into  muriatic  add 
and  some  new  compounds.  In  fact,  it  will  be  converted  into  the 
body  of  the  same  formula  in  the  isomeric  group,  and  whidi  is 
obtained  by  the  action  of  chlorine  on  defiant  gas,  and  which  yields 
op  its  chlorine  to  potash.  This  is  a  peculiarly  interesting  experi- 
ment, and  goes  hi  to  support  the  views  of  Laurent  and  Gerhardt,  as 
to  the  substitution  of  hydrogen  by  chlorine. 

Again :  if  oil  of  turpentine  be  kept  for  some  time  in  contact  with 
oil  of  vitriol,  it  wOl  lose  its  power  of  causing  a  ray  of  light  to  turn 
to  the  left ;  but  if  vibrated  for  a  considerable  time,  it  will  gradually 
resume  its  original  power. 

Although  only  just  commenced,  I  think  that  the  few  cases  I  have 
stated  will  be  more  thim  sufficient  to  show  that  these  ingenious 
experiments  of  Mr.  Sullivan  have  opened  up  a  new  field  of  enquiry, 
which  promise  to  yield  a  rich  harvest  of  results,  bearing  most  impor- 
tantly on  questions  of  chemical  affinity,  and,  as  wSl  be  evident, 
having  a  direct  and  immediate  influence  on  the  progress  of  mineralo- 
gical  knowledge.  Mr.  Sullivan  is  extending  these  experiments,  and 
T  doubt  not,  that  before  the  dose  of  the  year,  he  will  have  obtained 
new  results  of  equal  or  greater  interest  than  those  I  have  been 
enabled  to  give. 

Such,  gentlemen,  is  a  very  brief  summary  of  what  has  been  made 
known  during  the  past  year  in  the  several  branches  of  our  all- 
embracing  subject.  Limited,  as  our  view  necessarily  has  been,  to 
such  a  short  period  of  time — a  period  also  in  which  less  activity  has 
been  di^layed  in  scientific  pursuits  than  is  wont,  from  the  absorbing 
nature  of  the  many  political  changes  which  have  occurred — such  a 
sketch  became  almost  unavoidably  a  mere  statement  of  facts,  and  not 
as  we  should  prefer,  were  it  possible,  an  elimination  of  prindples. 
Still  even  such  a  dry  detail  of  apparently  isolated  facts,  becomes 
extremely  useful,  when  we  seek  to  advance  the  boundaries  of  our 
knowledge,  or  promote  the  steady  progress  of  our  science.  If,  there- 
fore, the  past  year  may  not  have  added  much  to  our  acquaintance 
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with  the  higher  and  more  general  Uws  of  oar  sdence^  it  has  done 
mach  to  facilitate  that  laborious  accomnlation  of  facta,  or  in  other 
words,  that  knowledge  of  phenomena,  on  which,  to  be  usefol,  any 
such  advance  must  be  based. 

Indeed  on  reviewing  the  progress  of  knowledge,  especiaUy  as 
regards  the  sciences  of  observation  for  some  years,  we  might  be 
almost  tempted  to  declare,  that  its  great  feature  was  a  tendency  to 
minuteness  of  detail,  rather  than  to  largeness  of  view — a  desire  to 
sift  with  all  possible  accuracy  the  peculiarity  of  each  individual  case 
that  presented  itself,  rather  than  to  obtain  from  such  observations  a 
knowledge  of  the  principles  essential  to  the  production  of  the  pheno- 
mena, and  therefore  generally  applicable  under  analogous,  though 
not  identical,  conditions — to  seek  rather  to  become  acquainted  with 
the  verbiage  in  which  the  ideas  were  clothed,  than  with  the  ideas 
themselves.  Unquestionably  before  we  can  even  attempt  to  com- 
prehend those  ideas,  we  must  understand  the  language  in  which 
they  are  conveyed ;  but  this  knowledge  once  obtained,  to  continue 
its  pursuit,  is  but  to  acquire  a  succession  of  words  unsuggestive  of 
any  new  combinations  of  thought,  and  unproductive  of  any  useful 
result.  No  really  useful,  at  least  no  extendedly  useful,  application 
of  any  scientific  principle  has  ever  been  made,  excepting  after  a 
patient  and  careful  investigation  of  the  laws  by  which  it  was 
regulated ;  and  after  some  degree,  at  least,  of  completeness  in  the 
knowledge  of  those  laws  has  been  attained.  In  seeking,  therefore, 
for  any  useful  applications  of  our  science,  we  seek  not  for  instances  of 
mere  present  or  momentary  utility,  in  which  the  knowledge  acquired 
by  the  geologist  may  have  been  successfully  applied  to  the  imme- 
diate acquisition  of  increased  produce,  or  wealth,  or  the  promotion 
of  the  comforts,  or  the  supply  of  the  wants  of  society.  The  efforts 
of  thought  have  a  higher  value  than  all  this ;  and  the  additional 
energy  which  such  researches  give  to  the  workings  of  intellect,  forms 
as  true  and  as  sound  a  claim  on  our  admiration  and  encouragement, 
as  any  means  which  they  afford  of  applying  the  truths  thus  acquired 
to  human  uses.     , 

But  while  we  are  perfectly  satisfied  that  the  lower  consideration 
of  how  such  studies  may  tend  to  increase  man's  wealth,  never  will, 
never  can,  lead  to  that  patient,  and  cautious,  and  laborious  prepara- 
tion which  must  be  undergone  before  any  sound  knowledge  of  the 
principles  involved  be  attained,  we  are  equally  convinced,  that  once 
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attuned,  ii  is  the  dufy,  ii  ought  to  be  the  pleatme,  of  every  one  to 
whom  any  of  this  knowledge  ia  given,  to  contribute  in  every  way  to 
diffbse  the  information  thus  acquired,  and  to  point  out,  as  far  as  in 
his  power,  every  increased  facility,  and  every  additional  means,  which 
his  science  can  suggest,  to  promote  the  happiness  and  the  comfort  of 
others. 

In  this  point  of  view,  some  communications  during  the  past  year 
on  tiie  practical  applicaticms  of  geological  principles,  are  not  without 
tiieir  interest,  evoi  to  a  scientific  society. 

The  value  of  geological  Imowledge  in  mining  operations  is  now 
so  gmerally  admitted,  that  we  need  scarcely  allude  to  the  many 
important  ways  in  whidi  the  scientific  principles  of  the  one  throw 
light  upon  the  other.  Acknowledging  thb  fact,  M.  Amed^  Burat, 
already  known  as  the  author  of  an  useful  work  on  geology  applied 
to  mining,*  has  discussed  the  question  of  the  continuity  of  metallife- 
roQS  deposits  in  depth.  This  question  is  one  of  general  interest, 
and  perhaps  even  of  spedal  interest  in  this  country,  where  the 
qpinion  very  conmionly  prevails,  that  our  metallic  lodes  diminish 
essentiany  in  productiveness,  as  the  depth  from  the  surfaee  increases. 
To  determine,  therefore,  whether,  ajpriori,  such  should  be  expected, 
though  purely  a  geological  question,  is  yet  one  having  an  essential 
practical  bearing  on  the  resources  of  this  country.  M.  Burat,  point- 
ing out  the  principal  localities  in  whidi  new  soiirces  of  metallic  ores 
(excepting  iron)  have  been  found  since  1815,  and  taking  the  return 
of  the  produce  from  these  new  sources,  as  compared  with  the  whole 
produce,  shows  that  the  increase  of  production  has  taken  place  prin- 
cipally in  the  countries  of  mines  already  ?rrought,  either  by  the 
extension  of  the  existing  works,  or  by  re-opening  mines  previously 
abandoned.  Now  a  considerable  extension  has  teJcen  place  of  these 
works  in  depths  and  M.  Burat  proceeds  to  discuss  the  application  of 
theoretical  principles  to  such  cases,  seeking  to  prove  the  unsoundness 
of  the  prevailing  notion  of  the  decrease  in  productiveness,  with  the 
increase  in  depth,  of  metallic  lodes.  The  cases  cited  by  M.  Burat, 
are  valuable  facts  controverting  this  notion,  but  he  appears  to  me  to 
have  overlooked  some  of  the  most  essential  conditions  of  bis  problem. 
It  is  a  perfectly  established  foot  admitted  by  all,  that  the  nature  of 
Uie  rodcs  which  form  the  walls  or  boundaries  of  a  metallic  vein, 

*  '^  Geologigie  applique.'* 


1^6 

exercises  a  most  important  influence  on  the  productiveness  of  the 
lode ;  so  well  acknowledged  is  this  indeed,  that  the  working  miner 
can  in  most  cases  predict,  witii  tolerable  accuracy  in  any  district 
with  which  he  may  be  acquainted,  the  chances  of  a  portion  of  the 
vein  being  productive  or  not  from  the  nature  of  the  rode  adjoining, 
or  what  he  calls  the  country.  An  instance  well  known  of  this  may 
be  cited  from  the  Derbyshire  lead  veins,  where  the  productiveness  of 
the  veins  is  at  once  reduced  to  almost  nothing,  when  they  pass 
through  the  toadstone  of  that  country,  (a  rock  which,  in  feet,  derives 
its  name  from  this  circumstance,  the  word  being  a  corruption  of 
todt  steifiy  dead  or  unproductive  stone,)  while  the  vein  again  becomes 
productive,  as  soon  as  it  has  passed  beyond  this  influence.  Another 
instance  on  the  large  scale  might  be  given  from  Cardiganshire  ^ 
where  all  the  lodes  are  confined  to  a  district  in  which  the  rocks  have  a 
peculiar  lithological  character,  although  belonging  to  the  same  series 
as  those  which  cover  a  very  large  area  beyond,  but  in  which  no  lodes 
have  been  traced.  Now,  this  fact  M.  Burat  has  altogether  overlooked, 
although  it  appears  to  me  perfectly  essential  for  the  correct  solution 
of  the  question.  In  Derbyshire,  for  instance,  the  ore-bearing  strata 
are  well  known,  and  below  them  no  miner  would  think  of  sinking 
into  the  old  red  sandstone  in  search  of  lead ;  the  vein  may  be  there, 
nay,  may  even  increase  in  width  and  importance,  but  the  valuable 
contents  of  it  will  be  absent.  We  may,  therefore,  fully  grant  to  M. 
Burat,  that  the  vein  or  fissures  (subsequently  filled  in,)  being  the 
result  of  subterranean  action  are  continuous  in  depth,  without  in  the 
least  grantmg  that  the  metalliferous  contents  of  that  vein  are  equally 
continuous.  The  presence  or  absence  of  these  ores  being  dependent 
on  other  conditions,  the  indefinite  proposition  that  metalliferous  de- 
posits  are  continuous  in  depth,  will  not  hold. 

Besides  the  variations  in  the  productions  of  a  lode  to  which  I 
have  alluded,  as  dependent  on  changes  in  the  mineral  character  of 
the  enclosing  rock,  there  are  other  variations  even  where  the 
'<  ctmntr^'  remains  the  same,  dep^dent  on  other  causes  with  which 
we  are  not  as  yet  fiilly  acquainted.  Thus,  independently  altogether 
of  those  "  nips"  or  "  squeezes"  which  every  miner  is  familiar  with, 
the  section  of  any  large  mine  will  at  once  show  that  the  productive 
portions  of  the  lode  form  detached  masses,  which,  viewed  as  to  the 
position  of  their  occurrence  in  the  direction  or  length  of  the  vein, 
observe  in  each  mine  a  certain  amount  of  regularity  in  their  distri- 
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lmtion*-that  b,  the  extent  or  size  of  the  productive  porticm  as  compared 
with  the  extent  oi  the  onprodactiTey  ohaerre  m  the  main^  a  given 
ratio.  Now,  in  the  case  we  have  sapposedy  viz. — when  the  endosdof 
rods  oontmaes  the  same  in  depth,  and  in  length,  I  think  we  are  justified 
in  asserting  that  the  same  law  of  distrihutioii  of  the  productive 
portions  of  the  lode  wiU  hold  in  depth,  as  is  proved  to  hold  in 
length ;  and  that  therelore  in  any  given  vertical  sinking,  we  ought 
to  anticipate  certain  altematieiiB  of  richer  and  poorer  portions  of  the 
lode.  If  this  be  the  ease,  it  is  obvious  that  the  occurrence  of  one  of 
these  poorer  zones  ought  not  by  any  means  to  discourage  the  further 
exploration  of  a  mine,  other  drcumstances  being  favourable. 

We  would,  therefore^  restrict  the  general  proposition  that  '^  metalli- 
ferous deposits  are  continuous  in  depth,"  within  certain  limits ;  but 
if  thus  restricted,  and  expressed  perhaps  in  this  way,  ^'  that  metallic 
lodes  will  continue  to  hold  the  average  amount  of  ore  at  all  depths, 
where  the  containing  rode  or  ^country'  continues  the  same,''  we 
believe  that  it  may  most  unhesitatingly  be  admitted,  and  acted  upon. 

But  the  productiveness  of  a  lode  in  ore,  and  its  productiv^ess  in 
profit  derivable  firom  tiie  working  of  this  ore,  are  two  very  dbtinct 
questions ;  and  while  from  the  prindples  I  have  laid  down,  it  will  be 
evident  that  to  determine  the  probability  of  the  former,  is  purely 
and  essentially  a  question  for  a  geologist,  the  latter  must  be  dedded 
on  totally  different  and  indep^ident  grounds.  Here  the  situation  of 
the  mine,  the  command  of  economical  power,  the  facility  of  drainage, 
transport  of  ores,  &c.,  &c.,  and  in  no  small  degree,  the  skill  and  in- 
telligence of  the  managers,  all  exercise  a  most  important  influence.* 

I  have  dwelt  on  this  subject  as  one  which  is  of  practical  interest 
in  Ireland,  and  for  the  determination  of  the  general  elements  of 
whidi  the  progress  of  an  accurate  survey,  such  as  that  now  being 
steadily  carried  on,  will  furnish  all  the  necessary  data. 

To  M.  Riviere  we  are  indebted  for  a  sketch  of  the  metalliferous 
deposits,  espedally  of  Blende  and  Galena,  which   occur  in  that 

*  A  TWj  ftrikiiig  inttaaoe  of  hew  the  profitmble  working  of  a  lode  it  dependent 
oo  totallj  different  oircmmstances,  from  the  prodnctiTenese  of  the  lode  in  ore,  may 
be  cited  in  the  caae  of  the  great  quantities  of  pure  metallic  copper^  found  near 
Lake  Superior ;  but  the  expense  of  the  removal  of  which,  as  it  had  to  be  all  cut 
with  cold  chisels,  was  so  great,  that  this  pure  metcU  could  not  be  brought  into  the 
market  at  the  same  price,  as  the  metallic  copper  smelted  from  the  poor  ores  of 
this  country. 
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portion  of  the  right  bank  of  the  Rhine,  between  Coblentz  and 
Dusseldorf.  The  principal  rock  of  the  district  b  greywacke,  more 
or  less  schbtose :  a  few  patches  of  tertiary  rocks  occur,  and  some 
igneons  intrusions,  principally  of  diorite.  Some  of  the  veins  are  of 
unusual  size :  there  are  two  principal  systems — 1st,  composed  of 
quartz,  blende,  galena,  &c.,  and  traces  of  copper — the  2nd,  of 
quartz,  copper  pyrites,  grey  copper  (panabase,)  and  other  minerab 
of  copper.  Of  the  1st  system,  aU  the  lodes  have  a  general  relation, 
and  are  nearly  parallel,  having  a  mean  direction  from  E.N.E.  to 
W.S.W.  Their  general  direction  corresponds  with  that  of  the  rocks, 
and  probably  depends  on  the  system  of  dblooations  which  have 
dbturbed  the  district.  The  date  of  the  lodes  b  well  marked  as 
posterior  to  that  of  the  slate,  but  anterior  to  the  formation  of  the 
anthracitiferous  beds  above,  as  these  contain  rolled  and  rounded 
masses  of  them ;  these  blocks  being  more  and  more  decomposed,  and 
less  in  size,  as  they  are  further  removed  from  their  source.* 
M.  Benobt  has  described  the  metallic  deposits  of  the  recently 
acquired  French  dominion  of  Algiers ;  the  principal  of  which  already 
being  worked  are  of  iron  and  copper,  but  lead,  antimony,  and  zinc, 
also  occur ;  the  general  direction  corresponds  with  that  of  the  Atlas 
mountains,  and  b  about  east  and  west,  &c. 

A  very  valuable  contribution  to  the  mining  hbtory  of  these 
countries,  has  been  publbhed  in  the  second  part  of  the  second  volume 
of  the  Memoirs  of  the  Geological  Survey.  Mr.  Hunt  has  here 
brought  together  many  old  and  interesting  notices  of  the  history  of 
the  lead  mine  dbtricts  of  Cardiganshire,  and  Mr.  Smyth,  mining 
geologbt  to  the  geological  survey,  has  given  a  full  and  detailed 
description  of  the  lodes,  mode  of  working,  dressing  ore,  &c.,  &c.  In 
the  same  volume  are  tables  of  the  amount  of  copper  ores  for  the 
years  1S45-46-47,  produced  from  Combh  mines,  with  the  amount 
of  copper  produced,  and  the  value  in  money — ^tables  of  the  amount 
of  ores  from  foreign  mines,  and  from  Britbh  and  Irish  mines,  sold 
at  Swansea,  from  the  year  1804  to  1847. 

An  inspection  of  the  portion  of  those  tables  relating  to  Irish  mines 
suggests  some  curious  thoughts.  Of  the  forty  sources  from  which 
copper  has  been  derived  during  the  period  mentioned  above  (forty- 
three  years),  not  a  single  mine  has  continued  to  produce  during  the 

*  Comptes  Rendns,  Janaary,  1848    page  138. 
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entire  period — Hve  have  sent  ore  to  market  for  only  one  year; 
twenty-foor  for  no  more  than  five  years ;  eight  for  ten  years ; 
while  only  five  have  fiimished  a  supply  for  twenty  years  or  npwards. 
Similarly  with  regard  to  English  and  Welsh  mines,  with  very  few 
exceptions,  excluding  of  course,  Cornwall.  From  Cornish  mines 
alone,  in  the  year  1847,  155,985  tons  of  ore  were  produced,  amount- 
ing in  money  value  to  £889,927 ;  while  from  all  other  sources, 
including  359700  tons  from  foreign  mines,  there  were  only  50,819 
tons  of  ore  sold  at  Swansea. 

We  cannot  think  that  this  uncertainty  in  the  produce  of  Irish 
mines  is  due  aitogether  to  an  absence  of  the  ore,  although  frequently 
it  has  been  so ;  we  know  it  is  not  due  to  a  want  of  skill,  or  technical 
edncation,  in  the  working  agents  in  general ;  but  we  believe  it  arises 
in  many  cases  from  ignorance  of  the  true  sources  of  success  in 
mining  operation,  on  the  part  of  the  individuals  or  companies  who 
wfuieriake  these  speculations.  There  have  been  also  legal  impedi- 
ments now  partly  removed,  and  which  exerted  a  seriously  injurious 
^edL  on  such  undertakings. 

In  the  same  volume,  for  the  first  time,  and  with  considerable 
difficulty,  has  been  given  a  return  of  the  lead  ore  raised,  and  lead 
smelted  in  the  BritLsh  Islet  for  1845-46,  and  '47,  compiled,  as  are 
also  the  tables  of  copper,  by  Mr.  R.  Hunt,  keeper  of  Mining  Records. 

TIm  application  of  geology  to  agriculture  has  also  attracted  con- 
siderable attention  during  the  past  year.  The  discovery  of  the 
valne  of  some  deponts  of  phosphate  of  lime,  in  the  cretaceous  series, 
has  led  to  the  careful  statement  by  geologists  of  the  position  and 
extent  of  such  deposits,  and  the  probable  amount  derivable  from 
them,  both  in  this  country  and  in  England.  M.  Durocher  has 
entertained  the  question  of  the  relation  existing  between  the  mineral 
nature  of  the  soil  and  its  vegetable  productions,*  with  special  reference 
to  Brittany.  The  rocks  of  that  district,  without  any  regard  to  the 
age  of  the  geological  formations,  may  be  divided  into  five  distinct 
groaps — Ist,  granites  and  granitoid  schists — 2nd,  day  slates  and  grey- 
wadces — 3rd,  quartzose  grits  and  slates — 4th,  tertiary  beds,  argiUo- 
gravelly  and  flinty — 5th,  calcareous.  On  the  other  hand,  considered 
merely  agriculturally,  there  are  three  great  divisions :    1st,  tillage 

•  Comptes  Benduf,  IStb  Norember,  1848,  page  506. 
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and  pasture  lands;  2ud>  forests;  3rdy  heaths  aud  wastes.  M. 
Dorocher  points  out  how  in  Brittany  and  adjoining  districts,  the 
forests  are  almost  exdusively  confined  to  two  kinds  c^  formations^ 
the  tertiary  argillaceo-flinty  heds,  and  still  more  the  quartsite  and 
quartzose  schists.  These  last  rocks^  although  not  covering  any 
great  extent,  contain  more  of  the  forests  theui  all  the  other  rocks 
taken  together.  The  author  divides  the  peninsula  of  Brittany  into 
four  distinct  zones ;  the  littoral,  on  the  north  and  south,  chiefly  en 
granite  and  crystalloid  schists ;  the  central,  of  clayey  schists  and 
g^reywacke,  with  some  tertiary  deposits  ;  and  the  intermediate  zones 
of  quaartzose  rocks,  mixed  with  schists  and  some  granite  masses. 
The  coasts  are  more  fertile  and  more  inhabited ;  next  to  them  the 
central  zone,  where  pasture  lands  abound,  and  which  produce  most 
butter :  then  the  intermediate  zone  in  which  the  forests  occur.  The 
prevalence  of  wood  and  heath,  on  the  tertiary  beds,  is  stated  to  be 
due  to  the  constancy  of  their  clayey  character ;  the  kinds  of  tillage 
also,  and  the  species  of  wild  plants  vary  with  the  formation,  the 
principal  variation  being  due  to  the  clayey  or  sandy  nature  of  the 
soO,  the  presence  or  absence  of  calcareous  matter,  (whether  artificially 
introduced,  or  naturally  present,)  and  the  vicinity  c^  the  sea.  On 
the  schistose  and  tertiary  deposits  of  a  clayey  nature,  most  of  the 
pasturage,  and  beautiful  grass  lands  occur ;  but  they  are  less  pro- 
fitable for  the  feeding  of  homed  cattle,  than  the  pasturages  which  are 
on  the  argillo-calcareous  beds,  where  the  forage  grows  rapidly. 

Buck-wheat  (sarrasin)  is  invaiiably  cultivated  on  granitic  siliceous 
and  argillaceous  soils:  much  less  so,  and  wheat  is  produced  with 
profit,  where  they  can  assist  the  soil  by  calcareous  additions,  lime, 
marl,  or  shelly  sand,  as  along  the  ooast,  or  in  the  immedite  vicinity  of 
calcareous  beds ;  while  the  culture  of  sarrasin  entirely  disappears  in 
Normandy  where  the  secondary  limestone  occurs ;  the  whole  culture 
is  there  different — the  oak  and  cfaesnut  give  place  to  the  elm.  The 
elm,  the  maple,  and  the  walnut  love  the  calcareous  soils — the  oak, 
the  chesnut,  the  beech,  and  aspen,  love  the  siliceous  and  argillo- 
siliceous.  The  author  points  out  many  other  peculiarities,  and 
states,  that  as  far  as  his  observation  goes,  there  is  a  greater  numb^ 
oi  characteristic  plants  on  the  oolitic  attd  tertiary  limestone  districts, 
than  on  the  palseozoic  limestone,  the  latter  being  less  fiiable.  The 
influence  of  the  presence  of  lime  on  the  abundance  of  teiTestrial  and 
fresh-water  shells,  and  Crustacea,  is  also  pointed  out,  as  being  most 
marked. 
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In  connexion  with  this  subject,  I  may  briefly  alludd  to  a  oonuan- 
aintion  by  myself,  dariag  ^e  past  year,  to  this  Society,  in  whidi 
i  traced  on  the  map  of  the  Coonty  of  Wicklow,  the  extent  of  area 
ooTered  by  the  great  drift  deposits ;  the  variation  in  their  mineral 
character,  from  gnYelB  to  stiff  tenacioiis  days,  and  the  Ypry  im- 
portant inflnenoe  which  their  presence  or  absence  exerted  on  the 
prodocdyeness  of  the  land.     So  long  since  as  the  year  1844»  in 
a.ps^ier  which  I  laid  before  you,  '^ On  some  of  the  more  recent 
deposits  in  Ireland,"  and  an  abstract  of  which  is  published  in  yoor 
Joomal,  speaking  of  these  deposits,  I  ased  the  following  words : — 
**  And  here  I  would  remark,  that  the  richness  and  fertility  of  this 
magnificent  amphitheatre,"  (that  including  the  Dargle,  Enniskerry, 
Kilmddery,  &c.)  *'  so  contrary  to  what  might  naturally  be  expected 
from  soils  derived  from  an  eminently  siliceous  district,  are  almost 
entirely  doe  to  the  presence  of  this  tfaidc  covering  of  calcareous  days 
and  gravd.'*    And,  again,  speaking  of  the  districts  further  south, 
of  Wicklow  Head,  it  was  stated,  that  these  same  days  and  gravels 
^  ex«rdse  such  a  powerful  influence  on  the  agricultural  produce  of 
the  soil,  that  the  ouUiae  of  these  deposits  forms  a  tolerably  accurate 
mdex  to  the  value  of  the  land."     Their  importance  in  affecting  the 
productiveness  of  the  district  in  other  ways,  was  also  pointed  out.* 
That  this  visw  was  correct,  the  more  detailed  examination  of  the 
same  district  in  connexion  with  the  Geological  Survey,  has  fiilly 
home  oat ;  and  on  transferring  to  an  index  map  of  the  county,  the 
townland  boundaries,  and  obtaining  from  the   General  Valuation, 
conducted  under  Mr.  Griffith,  the  average  money-value  per  acre  for 
each  townland ;  and  representing  these  money-values  by  any  con- 
ventiimal  colours,  similar  to  maps  recently  exhibited  by  Sir  Robert 
Kane,  to  Ae  Boyal  Irish  Acadamy,  the  interesting  and  somewhat 
curious  result  has  come  out,  that  occasionally  for  miles  together,  ike 
line,  which,  on  the  map  representing  differences  of  money-value  by 
coiloars,  corresponds  to  the  line  of  division  of  the  colours,  is  identical 
with  the  line  which,  on  our  geological  map,  represents  the  boundary 
of  these  drift  deposits ;  the  colour  indicating  the  higher  money  value 
being  mvariably  that  whidi  occurs  on  the  portion  covered  by  the 
drift.    Now,  although  we  believe  that  any  conclusions  as  to  the 
dittrtbuHon  ofwils  of  varied  money-value,  derived  from  an  examin- 

*  Journiil  GeoL  8oc.  Dablin,  Vol.  III.  page  65,  Ice. 
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ation  of  such  townland  yaluations,  mast  be  almost  useless^  excepting 
in  the  broadest  and  most  general  way^  owing  to  the  exceedingly 
artificial  and  varied  nature  of  these  townland  divisions ;  stUl  even 
an  approximate  result  of  this  kind  offers  a  strong  confirmation  of  the 
views  I  so  long  ago  annoonced^  of  the  important  influence  which  the 
geological  structure  of  this  district  exercises  on  its  agriculture ;  and 
a  strong  confirmation  also  of  the  great  value  of  having  such  a 
general  valuation  as  that  conducted  for  Ireland^  intrusted  to  the  able 
superintendence  of  one  as  intimately  acquainted  with  the  geology  of 
the  country  as  Mr.  Griffith  is.  I  may  also  allude  to  the  circumstance 
that  now,  for  the  first  time,  the  extent  of  these  deposits  has  been 
shown  on  our  geological  maps. 

M.  Boube^  also  has  laid  before  the  Geological  Society  of  France 
a  report  on  a  small  farm,  in  which  he  traces  very  clearly  the 
immediate  and  evident  connexion  which  exists  between  the  geological 
structure  and  the  fertility  of  the  soils.  He  shows,  that  on  thb  farm, 
there  are  three  very  distinct  kinds  of  soiL  1st,  argiUaceo-sandy  and 
ferruginous,  (most  unproductive) — ^2nd,  clayey,  (less  sterile) — 3rd, 
argillaoeo-oalcareous,  (fertile.)  He  points  out  the  cause  of  the 
several  characters,  how  completely  it  depends  on  the  general  pro- 
portions of  the  ingredients  in  the  soU,  and  how  (ceteris  paribus  J 
this  also  produces  the  physical  difference  as  to  wetness,  tenacity, 
coldness,  &c. ;  and  tracing  the  geological  structure  of  the  coun- 
try, he  shows  the  immediate  cause  of  these  varieties,  and  points 
out  the  economical  means  of  improving  them.  M.  Boube^  very 
justly  expresses  his  perfect  conviction,  that  the  principles  of  agri- 
cultural geology  will  one  day  become  the  true  basis  of  the  in- 
creased fertility  of  the  land ;  and  that  as,  without  the  knowledge  of 
the  principles  of  geology,  the  pursuit  of  mines  frequently  becomes 
ruinous,  so  without  this  knowledge  the  pursuit  of  agriculture  must 
equally  remain  incomplete,  and  comparatively  unproductive. 

I  am  inclined  to  attach  considerable  import-ance  to  such  communi- 
cations as  those  to  which  I  have  referred,  because  I  believe  them  to 
be  instances  of  progress  made  in  the  proper  direction,  and  calculated 
to  elucidate  the  true  grounds  or  rules  on  which  any  attempt  to 
benefit  the  progress  of  agriculture  in  a  country  should  be  made,  so 
far  as  the  jmbiic  are  concerned.  To  arrive  at  a  knowledge  of,  or  to 
indicate  the  actual  money  value  of,  the  soils  of  a  district,  appears  to 
be  utterly  futile,  as  this  depends  on  so  many  changing  circumstances. 
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BQch  as  pofiition,  increased  or  diminished  facilities  of  communication^ 
demand  for  certain  kinds  of  prodace^  mode  of  cultivation,  &c,,  so  that 
what  might  be  a  fair  estimate  of  the  money  value  of  any  given  soil, 
derived  from  an  examination  of  that  soil,  during  any  given  year  or 
time,  might  be  a  perfectly  fallacious  estimate  for  any  other  year  or 
period ;  but  the  intrinsic  value,  as  it  has  been  called,  or  as,  at  the 
valuable  suggestion  d  my  friend.  Professor  Handcock,  I  would  call 
it,  the  natural  powers  of  a  soil,  these  may  be,  with  comparative 
fiuality,  ascertained,  and  these  ought  to  be,  and  must  be,  the  true 
groundwork  on  which  to  base  any  efforts  at  improvement.  The 
coD^deration  of  these  natural  powers  of  the  s(»l  enters  also  as  a  most 
essoQtial  and  necessary  element,  in  all  questions  as  to  size  of  agricul- 
tural holdings,  relative  advantages  of  various  modes  of  cultivation, 
or  different  means  of  improvement ;  and  in  fact  into  all  the  questions 
now  exciting  interest,  as  bearing  on  agricultural  improvement.  Now, 
I  think,  we  have  clearly  seen,  even  from  the  limited  cases  brought 
before  us,  during  the  past  year,  that  these,  viz — the  natural  powers 
i^any  soil — depend  essenttcdly  on  the  source  from  which  thai  soil 
has  been  derived ;  and  therefore,  gn  the  geological  structure  of 
the  district;  and  as  a  necessary  consequence,  that  however  this 
latter  may  have  been  overlooked,  or  totally  neglected  in  the  dis- 
cussion of  such  questions  as  I  have  alluded  to,  such  omission  is  fisttal 
to  the  proper  or  complete  solution  of  the  question.  And  further,  we 
may  remaric,  that  vast  and  immediate  as  has  been  the  benefit  con- 
ferred on  agriculture  by  chemistry,  still  the  materials  on  which  the 
diemist  operates — the  rodcs  and  soils  of  our  country — are  essentially 
geological,  and  the  results  carefully  ascertained  in  one  instance,  can 
only  be  safely  or  readily  applied  to  any  other,  by  a  knowledge  of  the 
character  of  these  materials,  and  of  the  source  from  which  they  have 
be^d  derived.  It  was  from  a  consideration  of  this  kind,  that  the  system 
in  operation  for  the  collection  of  soils  and  subsoils,  through  the 
districts  under  examination  by  the  officers  of  the  Geological  Survey 
in  Ireland,  was  devised  by  Sir  Henry  De  La  Beche,  and  myself, 
and  is  now  carried  on  under  my  direction ;  the  sanction  of  the  Chief 
Commissioner  of  her  Majesty's  Woods,  &c.,  having  been  obtained 
for  the  necessary  expenditure.  These  soils,  &c.  are  finally  handed 
over  to  Sir  Robert  Kane,  and  I  am  confident  that  the  results  of  his 
careful  analyses  will  prove  valuable. 

Another  direction  in  which  some  additions  to  our  knowledge  of  the 
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useful  applications  of  geology  has  been  made,  has  been  in  the  eareful 
examination  of  the  waters  derived  from  known  geological  sources, 
and  then  tracing  the  effect  of  the  matter  held  in  solution  in  sudi 
eases.  Of  this,  the  most  prominent  instance,  during  the  past  year, 
has  been  the  detailed  analyses  of  the  several  waters  used  in  those 
districts  where  Goitre  prevails,  by  Mr.  Grange.*  These  waters  were 
derived  from  the  takose,  anthradtic,  and  cretaceous  rocks  of  the  valley 
of  Isere.  They  were  all  procured  on  the  same  day  in  July,  so  that 
the  results  might  be  fiurly  compared.  The  geological  formations  of 
the  district  are  well  known,  presenting  con»derahle  mineralogical  and 
chemical  differences,  and  the  mountains  are  sufficiratly  high  to  allow 
of  the  examination  of  waters,  taken  at  difierent  elevations,  from  the 
level  of  perpetual  snow,  to  a  few  hundred  feet  above  the  level  of  the 
sea.  We  shall  not  enter  iato  any  detail,  but  simply  state  the  results, 
which  were  these:  that  the  quantity  of  dissolved  salts  increases 
from  the  summit  of  the  mountain  towards  the  plain ;  that,  in  the 
talcose  and  anthradtic  formations,  the  sulphates  oi  soda,  lime, 
magnesia,  and  potass,  dinunish  relatively  to  the  total  quantity  of 
dissolved  salts ;  that  in  the  anthradtic  formations,  the  sulphates  of 
soda,  lime  and  magnesia,  are  in  greater  absolute  quantities  than  in 
the  talcose  formaticHis,  forming  from  eighteen  to  thirty-seven  per 
cent. — these  formations  being  rich  in  pyrites,  gypsum,  and  dolomites; 
and  that  in  the  cretaceous  formations,  carbonate  of  lime  and  magxie* 
sia  increase  considerably.  The  author  details  the  differences,  and 
points  out  the  importance  of  such  enquiries ;  and  observing  in  all  the 
waters  used  in  the  villages,  where  cretinism  b  endemic,  a  proportion 
of  magnesia,  varying  from  ten  to  fifteen  per  cent.,  he  was  led  to 
attribute  to  this  salt,  the  prevalence  of  this  terrible  endemic.  This 
view  is  confirmed  by  the  presence  of  magnesiferous  rodcs  in  all  other 
places  where  goitre  prevails  in  Europe,  and  in  the  Andes  also,  where 
the  same  disease  occurs.  The  author  then  pomts  out  the  simple 
remedy  which  might  be  used  to  counteract  this  evil,  by  separating 
the  magnesia,  &o. 

M.  Deville  has  also  given  the  results  of  several  analyses  of  drink- 
able waters,  procured  from  rivers,  springs,  and  wells.  The  remark- 
able point  of  his  results  is,  that  he  has  established  the  presence  of  a 


*  Annales  de  Chimie.  December,  1846,  page  364.    Comptes  Rendas,  October, 
1848,  page  368.    Edin.  Phil.  Joar.  Jaooary,  1849,  page  161. 
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amail  amoont  of  siiica  in  all  these  waters,  which  had  previously  been 
orerhx^ed ;  from  an  analysis  of  six  specimens  of  river  waters  from 
different  sources,  he  finds  it  forms  nearly  one-seventh  of  the  matter  in 
solation — a  somewhat  less  proportion  m  spring  lyd  well  waters ;  and 
he  considers  that  this  small  dose  of  silica  is  of  gpreat  importance  in 
all  drinkable  waters,  and  together  with  the  azotized  matter,  plays  an 
important  part  in  fertilizing  land,  &c 

The  importance  of  such  results,  although  bearing  primarily  on  the 
districts  from  which  the  waters  examined  were  procnred,is  by  no  means 
limited  to  them,  and  they  show  how  denrable  would  be  a  careful 
exandnaiion  of  the  source  from  which  the  water  weu  to  be  procured^ 
a»  well  OM  of  the  water  itself ,  before  any  definite  step  should  be 
taken  for  the  supply  of  this,  or  any  other  dty,  with  water  for  the  use 
of  the  inhabitants. 

* 

The  intimate  connexion  which  exists  between  the  varying  features 
of  any  district,  and  its  geological  structure,  must  necessarily  strike 
any  observer ;  and  thus  the  geologist  necesssarily  becomes^  to  a  cer- 
tain extent,  a  physical  geographer.  The  discussion,  also,  on  the 
grand  scale,  of  the  causes  which  have  produced  or  modified  our 
mountain  chains,  the  form  of  our  continents,  the  position  of  our  land, 
and  the  extent  of  its  encompassing  oceans,  all  have  engaged  the 
deep  attention  of  geologists.  There  has,  however,  we  think,  been  a 
growing  tendency  to  such  studies,  forming  a  marked  feature  in  the 
direction  which  the  pursuits  of  geologists  have  recently  taken ;  and 
such  must  inevitably  be  the  case,  in  proportion  as  the  intimate  and 
necessary  dependence,  which  exists  between  the  great  cosmicai  forces 
becomes  daily  more  and  more  established. 

To  Mrs.  SomerviUe  we  are  indebted  for  a  brief  and  clearly  ex- 
pressed compilation  of  usefiil  facts  on  physical  geography,  firom 
which,  no  doubt,  future  editions  will  remove  many  of  the  minor 
errors,  almost  necessarily  incidental  to  a  work  compiled  by  those  who 
have  not  themselves  examined  the  questions  they  discuss.  The 
Cosmos  of  Humboldt  has  been  completed,  exhibiting  to  the  end  the 
same  eloquent  descriptions,  the  same  abundance  of  facts,  and  the 
same  widely  extended  research,  which  characterized  its  commence- 
ment. And  we  have  also  had  numerous  illustrations  of  the  physical 
characters  of  local  districts.  Bat  on  the  progress  of  such  enquiries, 
the  Physical  Atlas  of  Mr.  Johnston,  completed  during  the  past  year, 
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is  calculated  to  exert  an  inflncnoe  infinitely  greater  than  all  these 
works  together.  Founded  on  the  similar  work  of  Berghaus,  but 
almost  as  superior  to  it*as  it  was  to  the  total  absence  of  such  maps, 
this  great  work  has-been  executed  with  a  skill  in  the  execution,  with 
a  research  in  the  details,  and  with  an  ability  in  the  mode  of  grouping 
them,  which  reflect  the  highest  credit  on  those  who  projected  as  well 
as  those  who  carried  the  design  into  execution.  I  shall  not  detain 
you  with  even  the  briefest  allusion  to  the  many  important  facts  laid 
before  the  student  of  natural  history  or  of  meteorology  in  these 
maps ;  but  simply  allude  to  that  portion  which  more  especially  con- 
cerns the  geologist.  Here  he  will  find  grouped  together  on  one  map, 
the  many  hundred  observations  which  have  been  found  scattered 
through  books,  often  difficult  of  access,  often  unintelligible  to  the 
ordinary  reader ;  but  which  are  here  graphically  laid  before  his  eye, 
in  these  beautiful  maps  of  the  mountain  chains.  Another  sheet 
gives  him  the  valuable  chart  of  the  geology  of  the  world,  compiled 
by  M.  Bou^,  whose  acquaintance  with  the  literature  of  our  science  is 
perhaps  unrivalled,  and  corrected  by  its  author  up  to  the  most  recent 
date.  And  not  to  dwell  on  any  other  feature,  we  have  a  palaeontolo- 
gical  map  of  the  British  Isles,  drawn  up  by  Professor  £.  Forbes, 
and  accompanied  by  very  full  and  carefully  prepared  tables  of  fossils, 
with  most  interesting  descriptions  of  their  geological  distribution. 
This  map — the  first  yet  published  in  which  the  formations  of  England 
and  Ireland  are  correctly  synchronized — together  with  its  accompa- 
nying letter-press,  appears  to  me  the  most  valuable  contribution  which 
has  been  made  to  the  British  geological  student  for  many  years. 

It  is  difficult  for  those  who  have  not  themselves  engaged  in  such  a 
work,  to  estimate  the  amount  of  patient,  carefiil,  and  detailed  investi- 
gation, which  such  a  publication  embodies,  the  many  thousands  of 
observations  which  are  there  brought  together,  and  exposed  to  the  eye 
by  some  little  line ;  and  it  is  therefore  difficult  fully  to  appreciate  the 
value  of  such  a  work,  as  a  means  of  conveying  facts,  or  what  is  of 
still  greater  importance,  as  a  means  of  arriving  at  a  knowledge  of 
the  laws  which  govern  them.  When  we  consider  that  we  cannot  take 
one  single  step  in  advance,  until  we  have  ascertained  and  reached  the 
line  which  marks  the  boundary  between  the  known  smd  the  unknown 
in  the  domain  of  science,  and  that  the  measure  of  that  advance  must 
be  estimated  by  the  position  of  the  point  fi'om  which  we  started,  the 
influence  of  such  condensed  and  digested  exhibitions  of  the  knowriy  in 
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nusonragingy  directing,  and  influencing  the  fatare  progresn  of  science, 
becomes  obTioos.  To  this  valuable  work  of  Mr.  Johnston  we  look  for 
supplementary  additions,  as  knowledge  increases;  and  shonld  the 
hopes  of  Humboldt  be  realized,  and  that  1850  should  mark  the 
completion  of  a  magnetic  map  of  the  world,  such  an  addition  would 
doubtless  be  at  once  suggestive  of  many  unthought  of  points  of  con- 
nexion between  physical  geography  and  geologyl 

There  is  also  another  work,  which  to  me  appears  by  far  too  impor- 
tant in  the  influence  it^  is  calculated  to  exert  on  the  future  progress 
of  natural  knowledge  in  these  countries,  to  be  passed  over.     We 
have  for  many  years  past  been  indebted  to  the  officers  connected 
with  both  the  military  and  naval  service  of  this  country,  for  many 
useful  records  of  foots,  and  several  valuable  contributions  to  science ; 
and  more  recently,  the  results  springing  from  the  many  voyages  of 
.discovery,  and  surveying  expeditions,  sent  out  by  the  Britiah  govern- 
ment, have  been  both  varied  and  important/    Still,  considering  the 
number   of  officers  engaged  on  foreign  stations,  frequently  under 
circumstances    extremely  favourable    for   making  observations  of 
great  importance,  the  amount  of  scientific  contributions  derived 
from  such  sources,  was  certainly  not  commensurate  with  the  number 
of  persons  engaged.     It  would  be  idle  to  enter  into  the  many  deter- 
mining causes  of  this;    but  unquestionably  one  of  these,  and  a 
principal  one,  was  the  non-possession  of  some  manual  pointing  out 
to  them  the  points  necessary  to  be  noticed,  the  methods  of  observa- 
tions, the  bearing  of  enquiries,  one  on  the  other,  and  the  interest 
attadiing  to  the  result.     It  was  therefore  with  unmixed  pleasure, 
that  we  have  seen  the  announcement  of  a  "  Manual  of  scientific 
enquiry,"  prepared  expressly  for  the  use  of  the  navy,  under  the 
sanction  of  the  Lords  of  the  Admiralty.     I  had  hoped  that  the 
appearance  of  this  volume  would  have  enabled  me  to  enter  more 
fully  on  its  contents ;  but  the  fact  that  it  has  been  intrusted  to  the 
general  charge  of  Sir  John  Herschel,  the  choice  of  subjects,  and 
the  names  of  those  selected  to  treat  of  them,  are  sufficient  guarantee, 
that  the  volume  will  be  such  as  must  materially  afiect  the  progress 
of  enquiry  ;  and  which,  although  the  honour  of  projecting  it  be  due 
to  the  Board  of  Admiralty,  must  equally  reflect  its  influence  on  the 
military  and  on  the  civil  service.     Such  a  step  forwards,  and  in  the 
right  direction,  must  inevitably  be  followed  by  a  steady  advance. 
The  very  imperfect  sketch  T  have  been  able  to  give  you  of  the 
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various  communications  which  have  promoted  the  advance  of  geology, 

during  the  past  yeari  prepared,  as  it  has  necessarily  been,  while 
fully  occupied  with  other  matters^  will  yet,  I  trust,  be  sufficient  to 
prove,  that  we  have  not  at  least  retrograded ;  and  that  steadily  and 
irresbtibly  the  great  tidal  wave  of  knowledge  has  rolled  on.  The 
most  distant  and  inhospitable  shores  have  yielded  up  their  contribu- 
tions; the  nearest  and  most  accessible  have  been  more  closely 
searched.  New  facts  have  been  accumulated,  new  phenomena  ob- 
served, new  laws  ascertained,  the  action  of  new  forces  investigated ; 
the  connexion  of  our  pursuits  with  the  other  physical  sciences  more 
closely  pointed  out,  and  the  oneness  of  action  of  the  great  cosmical 
forces,  as  to  time  and  place,  more  clearly  demonstrated.  Our  pro- 
gress has  been  certain  ^nd  definite ;  our  still  further  advance  can 
never  be  impeded,  while  we  remember  the  many  useM  warnings 
which  the  history  of  every  science  presents,  of  the  danger  of  attempt- 
ing the  explanation  of  phenomena  by  ill-matured  hypotheses,  instead 
of  removing  the  difficulty  by  exact  and  cautious  observation. 

If,  gentlemen,  I  shall  in  anything  have  contributed  to  such  sound 
advance,  I  shall,  so  Jar  at  leasts  have  endeavoured  to  show  myself 
grateful  for  the  high  honour  you  have  done  me  in  placing  me  in 
this  chair. 


^^^^^^>V^»V^^^^'^^»^»^^»'*^>^»^^*^^^*»^^>^*^^*^^^^*>^**^ 
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Maieh  14tliy  1849.—'*  On  tbe  changes  of  the  Earth's  figore  and  climate,  resulting 
from  fbrces  acting  at  its  surface ;"  hy  Hbnrt  Hbnnbsst,  Esq. 

The  aathor  oommenoed  by  observing — That  in  tbe  present  state 
of  G^logy,  no  geological  tbeory  which  professes  to  explain  phenomena 
of  a  general  character  can  be  admissible,  the  results  of  which  do  not 
harmonise  with  the  knowledge  we  possess  of  the  earth's  figure.  It 
becomes  important,  therefore,  to  examine  how  far  such  a  harmony 
of  results  exists  with  respect  to  certain  theories  which  in  recent  times 
have  received  much  attention  from  geologists. 

''Two  different  general  hypotheses,  connected  with  different 
gedogical  theories,  have  been  proposed  in  order  to  account  for  the 
observed  figure  of  the  earth : 

**  1.  That  &e  eartii  was  in  a  fluid  state  anterior  to  its  present 

**  %  That  it  was  always  chiefly  in  a  solid  state,  but  that  the  action 
of  superficial  causes  might  tend  to  give  it  a  spheroidal  figure. 

''The  first  hypothesis,  combined  with  known  mechanical  and 
physical  laws,  serves  to  account  for  all  the  observed  phenomena  of 
the  earth's  figure,  and  of  the  variation  of  gravity  over  its  surface. 
On  the  second  hypothesis,  the  latter  dass  of  phenomena  are  inexpli- 
cable without  Uie  use  of  additional  arbitrary  assumptions.  The 
dnef  phenomenon  relative  to  the  earth's  figure,  for  which  it  is  proposed 
to  account  by  the  ud  of  the  second  hypothesis,  cannot  be  explained 
unless  it  be  proved  that  the  effects  of  centrifugal  force,  in  modifying 
the  position  of  masses  at  the  earth's  surface,  predominate  over  all 
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other  modifying  actions.     If  the  predominance  of  centrifagal  force  in 
influencing  the  direction  of  the  transport  of  matter  at  the  earth's 
surface  be  granted,  it  will  follow,  in  general,  that  the  mean  diameter 
of  the  earth  at  the  equator  mast  increase,  while  that  at  the  poles 
must  diminish.     If  the  earth's  figure  were  not  originally  spheroidal 
it  would  thus  tend  finally  to  assume  such  a  form.     Let  it  be  supposed 
to  have  any  irregular  shape  whatever — let  a  continuous  surface  be  con- 
ceived described  around  the  centre  of  gravity  of  this  irregular  body,  such 
that  if  tke  mass  of  the  entire  were  included  within  it,  the  phenomena 
of  its  rotation  would  be  unchanged.     The  axis  of  stable  rotation  of 
this  mass,  must  be  that  of  the  greatest  or  least  of  its  moments  of 
inertia ;  but  as  the  density  of  the  interior  of  the  mass  most  be 
supposed  to  increase  towards  the  oraitre,  the  greatest  of  the  moments 
of  inertia  cannot  differ  much  in  value  from  the  least,  for  otherwise 
the  assumption  would  be  made  of  a  greater  mean  equatorial  than 
polar  diameter.     It  follows,  therefore,  that  the  effective  surface  of 
rotation  of  the  mass  must  be  nearly  spherical,  or  entirely  so,  as  Sir 
John  Herschel  has  supposed,*  and  consequently  that  of  any  consider- 
able mass  of  fluid  covering  it.     If  now  this  mass  be  set  in  rotation 
about  its  axis,  the  centrifugal  force  thus  produced  would  tend  to  give 
the  fluid  a  spheroidal  surface.     The  fluid  would  therefore  accumulate 
about  the  equator,  and  recede  from  the  poles.     If  the  sur&ce  of  the 
solid  mass  should,  firom  any  cause,  become  spheroidal,  or  if  its  mean 
equatorial  radius  should  become  greater  than  its  mean  polar  radius, 
the  difference  between  the  oblateness  of  the  surface  of  the  solid 
and  that  of  the  fluid  masses  would  decrease,  as  I  have  elsewhere 
proved.t    It  follows,  that  if  the  earth's  figure  became  oontinnally 
more  spheroidal,  the  waters  would  tend  to  accumulate  about  the 
polar  regions,  and  to  recede  firom  the  equatorial  regions.     The  extent 
of  polar  dry  land  would  thus  t^id  towards  diminution,  while  thai  of 
the  equatorial  regicms  would,  on  the  contrary,  tend  towards  increase. 
This  conclusion  b  fiirther  confirmed  by  the  following  considerations : 
From  what  is  known  respecting  the  volume  of  the  waters  at  present 
covering  our  planet,  it  is  certain,  that  if  the  earth  were  originally  a 
sphere  rotating  on  its  axis,  the  fluid  would  accumulate  about  the 
equatorial  regions,  forming  an  equatorial  ocean,  while  at  eadi  pole  a 

•  Aftronomy  :  Chap.  iii.  page  ISO. 
f  Proceedings  of  the  Rojal  Irish  Acadeinj,  Vol.  it.  page  887* 
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great  continent  would  exist,  having  a  considerable  mean  elevation 
above  the  level  of  the  sea.* 

If  the  correntB  tending  to  transport  matter  towards  the  equator 
{ffedominated  in  medianical  eflfect  over  those  tending  to  transport 
matter  towards  the  poles,  it  would  follow,  that  the  area  of  these 
contiDents  would  be  continnallj  lessening,  and  the  entire  mass  would, 
at  the  same  time,  and  from  the  same  causes,  have  a  tendency  to 
asBiime  its  presmt  oblate  figure.  If  by  the  action  of  any  forces,  land 
should  exist,  even  to  a  small  extent,  in  the  equatorial  regions,  it 
must  necessarily  follow,  that  from  the  cause  above  assigned,  the 
ratio  of  its  area  to  that  of  the  circumpolar  land,  woiUd  continually 
increase.  The  rising  of  the  level  of  the  equatorial  sea,  by  the 
deposition  of  the  transported  matter  of  the  circumpolar  land,  cannot 
affect  Uie  truth  of  this  condnsion,  because  such  a  rise  in  the  sea 
level,  would  everywhere  tend,  in  almost  exactly  the  same  proportion, 
to  lessen  the  area  of  the  dry  land. 

It  may,  therefore,  be  generaUy  oonduded,  that  at  any  epoch  of  the 
earth's  existence ^  the  ratio  of  the  area  of  dry  land  at  the  equatorial 
regions^  eompared  to  its  area  at  the  polar  regions ,  should  be  greater 
than  at  as^  preceding  epoch. 

The  theory  of  the  earth's  figure  just  considered  does  not  admit  of 
a  former  state  of  fiuion  of  the  earth,  arising  from  intense  heat,  and 
consequently  not  of  any  slow  progressive  change  of  climate  at  its 
surfiice,  resulting  from  the  refrigeration  of  its  mass.  Geological 
observations,  especially  those  which  refer  to  the  former  existence 
of  organised  beings,  prove  that  such  a  gradual  change  of  climate  has 
taken  place ;  or  that,  during  the  remoter  periods  of  the  earth's 
existence,  the  mean  temperature  at  its  surface  was  higher  than  at 
more  recent  periods.  To  account  for  this  change  of  climate,  without 
appealing  to  a  former  state  of  fiision  of  the  globe.  Sir  C.  Lyell  has 
pn^posed  a  theory  which  has  deservedly  attracted  the  attention 
of  all  philosophical  geologists.  If,  in  accordance  with  the 
fimdamental  assumptions  of  this  theory,  it  be  granted,  that  changes 
in  the  relative  areas  of  the  dry  land  and  water  in  the  polar  and 
equatorial  regions,  were  the  efiective  causes  of  the  gradual  change 
of  climate  at  the  earth's  surface,  deduced  from  geological  observations, 
it  must  follow,  that  so  far  as  observations  reach,  the  tendency  of  the 

*  Proceedings  of  the  Rojal  Irish  Academy,  Vol.  iv.  page  339. 
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forces  modifying  the  form  of  the  earth's  surface  was  to  increase  the 
mean  polar  diameter^  and  to  decrease  the  mean  equatorial  diameter. 
The  hypothesis  of  the  earth's  primitive  solidity  cannot,  therefore, 
serve  simultaneously  to  account  for  its  present  figure  and  for  the 
gradual  change  of  climate  at  its  surface.  The  hypothesis  of  a  state 
of  fluidity  of  the  earth  anterior  to  its  present  state,  presents  no  such 
inconsistency  among  its  results ;  and,  consequently,  we  are  entitled 
to  reject,  in  its  favour,  the  hypothesis  of  the  earth's  primitive  solidity. 


April  11th,  1849.--<<Oa  some  Aastralian  Ores;"  by  JiKBS  Apjohn,  M.D., 
Professor  of  Mineralogy  to  the  Uaivenrity  of  Dnblin,  &c.  &c. 

Dr.  Apjohn  detailed  the  results  of  his  examination  of  some  copper 
ores  from  South  Australia,  specimens  of  which  had  been  presented 
to  the  University  Museum,  by  the  Rev.  Dr.  Todd. 


*^  Notice  of  a  new  obemioal  examiiiation  of  KilUnite ;"  by  John  William 

Mallbt,  Esq. 

The  substance  known  to  mineralogists  under  the  name  of  Killinite, 
was  discovered  in  1817  by  the  late  Dr.  Taylor,  who  read  a  paper  on 
the  subject  before  the  Royal  Irish  Academy,  on  the  23rd  June  of 
that  year,  containing  a  description  of  the  mineral,  with  its  analysis 
by  Dr.  Barker,  Professor  of  Chemistry  to  the  University.  It  has 
been  since  analyzed  by  Captain  Lehunt,  and  Mr.  Blythe,  pupils  of 
Dr.  Thompson.  The  results  of  these  three  analyses  were  as  fol- 
low:— 

Dr.  Barker.    Capt  Lehnnt  Mr.  Bljtbe. 

Silica,   58.49  49.08  47.925 

AlamiDa, 24  JM)  30.60  31.041 

Protoxide  Iron, 3.49  2S7  2.3S8 

Lime, ^  .68  .724 

Potasb,   5.00  6.72  6.063 

Protoxide  Manganese,  ..••  *  *  1.255 

Magnesia  witb  Manganese,  1.08  .459 

Magnesia,  Lime,  and  Iron,  .50  ' 

Water,   5.00  10.00  10.00 

OsioS  100.43  99.795 
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Having  in  my  possession  some  pore  specimens  of  the  mineral, 
I  thought  it  worth  while^  daring  a  coarse  of  analytical  instruction 
under  Dr.  Apjohn,  to  make  another  examination  of  the  mineral^  the 
aooount  of  which  is  the  snhject  of  the  present  short  notice.  This 
mineral  derives  its  name  from  the  first  and  only  locality  in  which  it 
has  been  founds  namely^  KiUiney  near  Dublin,  where  it  exists 
imbedded  in  coarse  granite,  and  accompanied  by  crystals  of  feldspar, 
garnets,  ^K)damene,  and  black  toarmalin.  The  specimen  on  which 
the  following  experiments  were  made,  was  fonnd  in  the  cutting 
recently  made  by  the  Wicklow,  Wexford,  and  Waterford  Railway 
Company,  on  the  south  eastern  side  of  Killiney  HiU. 

The  physical  characters  of  the  mineral^  as  exemplified  in  this 
specimen^  are  as  follow.  It  occurs  in  small  masses,  having  a  foliated 
structure,  and  in  irregular  crystals.  It  gives  by  cleavage  a  rhombic 
prism,  whose  angles  are  about  135^  and  45^,  as  determined  by 
the  comnH)n  goniometer.  The  fracture  is  uneven.  The  colour 
varies  from  a  light  to  a  dark  olive-green,  with  a  shade  of  brown. 

The  crystals  are  frequently  found  covered  with  a  brownish-yellow 
coating  of  peroxide  of  iron,  probably  owing  to  decomposition  of  the 
mineraL  The  streak  is  white,  with  a  slight  tinge  of  yellow.  The 
fautre  is  vitreous,  but  dull. 

The  mineral  is  slightly  translucent  on  the  edges,  but  opaque  in 
mass.  It  is  sectile.  Its  hardness  is  nearly,  but  not  quite  equal  to 
that  of  crystallized  Fluor  Spar. 

The  specific  gravity,  as  determined  by  three  experiments  on  dif- 
ferent carefully  selected  specimens,  was  found  to  be  as  follows : — 

No.  1,   3.6603^ 

No.3,   2.6636V  Mean, 3.6661 

No.S,   3.66633 

This  mineral  does  not  attract  the  magnetic  needle.  When  rubbed 
on  woollen  cloth  it  becomes  positively  electric.  The  intensity  of 
its  electricity,  however,  is  low.  It  does  not  phosphoresce  by  the 
aj^lication  of  either  friction  or  heat.  The  nitric  and  muriatic  adds 
act  on  it  bat  slightly,  chiefly  extracting  the  oxide  of  iron  which  it 
contains.    Sulphuric  acid,  however,  decomposes  it,  setting  silex  free. 

Before  the  blowpipe  it  presented  the  following  phenomena: — 
Heated  in  either  an  open  or  closed  glass  tube,  it  turns  black,  and 
gives  off  a  sublimate  of  water.  Alone  on  charcoal,  or  in  the  platina 
forceps,  it  turns  white,  intumesces,  and  fiises  with  some  little  diffi- 
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calty  into  a  mow-white  porous  enamel :  with  carbonate  of  soda  on 
charcoal,  it  easily  (oses  into  a  brownish-green  semitransparent  bead, 
which,  with  a  larger  quantity  of  soda^  becomes  opaque.  With  mi- 
crooosmic  salt  on  the  platina  ¥mre^  it  gives  a  transpar^it  colourless 
glass.  Added  in  great  excess,  it  gives  in  the  oxidating  flame  a  glass 
which  is  transparent^  and  of  a  light  yellow  colour  when  hot,  but 
which  becomes  nearly  opaque,  and  assumes  a  smoke-g^y  colour 
when  cold.  With  borax  it  behaves  in  the  same  manner.  On  the 
platina  wire,  with  a  mixture  of  bisulphate  of  potash  and  fluor  spar,  it 
gives  the  purplish-red  flame  characteristic  of  lithia,  slightly  but 
distinctly. 

Chemical  Analysis, 

To  obtain  information  as  to  the  chemical  constitution  of  the 
mineral,  the  following  analysis  was  made  in  the  Laboratory  of  the 
College  of  Surgeons,  under  the  superintendance  and  direction  of  Dr. 
Apjohn.  The  method  adopted  for  the  estimation  of  its  earthy  con- 
stituents was  as  follows :  28.89  grains  of  a  pure  specimen  were  pul- 
verized and  strongly  ignited,  for  the  purpose  of  determining  the 
water.  This  same  portion  was  then  fused  with  about  three  times 
its  weight  of  a  mixture  of  carbonate  of  soda  and  potash.  The  fused 
mass  had  a  light  bluish-green  colour  and  radiated  structure,  very 
much  resembling  some  spedes  of  Wavellite.  It  was  then  dissolved 
in  muriatic  add ;  the  solution  evaporated  to  perfect  dryness,  water 
digested  on  the  residue,  and  the  silica  filtered  out.  From  the  filtered 
solution  the  iron  and  alumina  were  predpitated  by  ammonia,  and 
these  afterwards  separated  by  caustic  potash.  Oxalate  Ammonia 
was  then  added  to  the  remaining  solution,  which  predpitated  the 
lime,  thus  completing  the  first  part  of  the  analysis,  there  being  no 
perceptible  traces  of  manganese  or  magnesia.  By  diese  means  the 
following  results  were  obtained : — 


28.89  gra. 
ooDtain 


'Silica, 16^' 

Alomiaa,   ••..      9^ 
Protoxide  Iron,        .96 

Lime, 43 

Water, 1.06 


►per  cent  •< 


'Silica, 52.89 

AlomiDa   83^4 

Protoxide  IroD,  3.27 

Lime, 1.45 

Water, 3.67 


For  the  purpose  of  determining  the  alkalies,  recourse  was  had  to 
the  decomposing  agency  of  hydro-fluoric  add ;  the  vapour  of  which 
was  made  to  act  upon  fifty  grains  of  the  mineral  moistened  with 
pure  water,  in  the  manner  pointed  out  by  Brunner. 
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By  this  method  it  was  completely  disintegrated^  the  silex  being 
dissipated  in  the  vaporous  state,  and  the  other  constituents  of  the 
mineral  oouverted  into  fluorides.  Sulphuric  acid  was  then  poured 
on,  and  the  whole  evaporated  to  dryness.  Being  re-dissolved  in 
water,  ammonia  and  carbonate  of  ammonia  were  added  to  it,  which 
precipitated  every  thing  but  the  alkalies.  The  solution  was  then 
filtered,  evaporated  to  dryness,  and  ignited  to  expel  the  ammoniacal 
salts.  The  alkaline  sulphates  were  weighed,  redissolved  in  water, 
and  converted  into  chlorides,  by  the  addition  of  chloride  of  barium. 
The  solution  being  again  evaporated  to  dryness,  they  were  weighed 
as  chlorides,  which  having  been  dissolved  in  water,  the  potash  was 
precipitated  by  chloride  of  platinum.  The  residual  solution  was  then 
freed  from  the  excess  of  chloride  of  platinum,  by  sal-ammoniac,  fil- 
tered, evaporated  to  dryness,  and  ignited,  when  it  left  a  small  portion 
of  chloride  of  lithium,  which  was  weighed  as  such,  there  being  no 
soda  present.    By  this  analysb  the  alkalies  were  found  to  be— • 

CPotasb,....     2A7>  CPotaah,....    4M 

In  60  gn.    ^  L-jy^^  ^3  ^  =per  cent.  ^  j^.^.^  ^^ 

Hence  we  find  the  constituents  of  the  mineral  in  one  hundred 
grains  to  be  as  follow : — 

Silica,    03.89  1.135 

AlamiDa, 33.JI4  .647 

Protoxide  Iron, 3.27  .91 

Lime 1.45  .005 

Potash, 4.94  .105 

Lithia,    46  .030 

Vfater,    3.67  .408 

99.93 
Loss  .08 

Dividing  eadi  of  these  numbers  in  the  first  column,  by  the  atomic 
weight  of  the  body  whose  quantity  it  represents,  we  obUin  the  num- 
bers given  in  the  second  column  above,  showing  the  equivalent 
proportion  in  which  those  bodies  oust  in  the  mineral. 

Or  throwing  the  lime,  potash,  liUiia,  and  protoxide  of  iron  into 
one,  we  have^ 

lUlative  ProportioM. 
SUica,   1.135  5 

Alamina, 647  8 

Protoxides, .331  1 

Water, 408  3 
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Dividing  each  of  these  by  the  lowest  number,  their  relative  pro- 
portions are  very  nearly  as  above,  which  leads  to  the  formnla — 

M  O,  2  Si  Os  +  3  (Ali  OsSi  Os  )  +  3  H  O 

representing  the  protoxides  by  M  0. 

This  formula  differs  so  materially  from   that  of  Spodumene, 

f  2  (Al,  0„  Si  0,)  +  2  Li  0,  Si  0, )  which  is  the  only  mineral 

liable  to  be  confounded  with  Killinite,  as,  I  think,  to  entitle  the  latter 
to  be  considered  as  a  distinct  mineral  species,  most  nearly  allied, 
however,  to  Spodumene,  and  ranking  in  a  chemical  arrangement 
under  the  alumino-alkaline  silicates.  The  analysis  appeared  to  be 
worthy  of  a  brief  record,  as  preceding  analyses  continued  the  ques- 
tion in  doubt  of  Killinite  being  classed  in  mmeralogical  treatises  as 
a  distinct  mineraL  It  likewise  possesses  some  interest  in  another 
point  of  view,  as  demonstrating  the  presence  in  this  mineral  of  the 
rare  alkali,  lithia,  which  has  hitherto  been  found  in  but  small  quan- 
tity, and  sparingly  distributed  in  nature. 


May  9th,  1849.—"  On  the  Geok>g7  of  the  Coonty  of  Carlow ;"  bj  Professor 

Oldham,  President  of  the  Society. 

This  communication  was  principally  a  description  of  the  geological 
map  of  the  County  of  Carlow,  published  by  the  G^logical  Survey 
of  Ireland.  Granite  covers  all  the  eastern  portion  of  the  county, 
forming  fully  two  thirds  of  its  entire  area.  It  is  of  the  same  general 
character  mineralogically,  as  the  granite  of  the  great  axis  of  Widclow, 
and  has  exerted  a  predsely  similar  reaction  on  the  slates  which  rest 
upon  it.  These  latter  are  well  seen,  covering  a  very  large  portion 
of  the  Mount  Leinster  range,  (hitherto  unnoticed)  forming  the  top 
of  the  hill  of  Tomduff,  smd  in  numerous  small  and  detached  patches 
caught  up  in  the  granite,  on  the  mountains  of  Blackstairs,  and  in  the 
country  about  Borris  and  Graignenamanagh.  The  slates  at  Tom- 
duff  will  afford  excellent  examples  of  the  changes  which  have 
resulted  from  the  action  of  the  granite  upon  them.  They  abound 
in  Andalusite,  Schorl,  Staurotide,  &c. 

A  very  small  portion  of  the  old  red  sandstone  occurs  close  to 
Gore's  Bridge,  being  the  last  portion  of  the  great  extent  of  this  rock 
which  occurs  in  the  adjoining  County  of  Kilkenny. 
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Besting  upon  the  granite  at  a  very  low  angle,  ooeors  the  carbo- 
niferons  limestone  which  fonns  Uie  valley  of  the  Barrow,  and  is 
iteelf  clipped  by  the  coal  measores  of  the  Queen's  County  and 
Kilkenny,  and  which  extend  for  a  short  distance  into  the  County  of 
Carlow.  The  subdivisions  of  the  carboniferous  limestone  into  lower, 
ealp  imd  upper,  were  pcnnted  out,  and  the  reasons  for  this  classifica- 
tion gxYesL  The  calp  only  forms  a  narrow  band,  of  no  great  thick- 
ness. The  period  of  the  granitic  eruption  is  clearly  seen  to  be 
prior  to  the  deposition  of  the  lowest  portions  of  the  carboniferous 
limestone,  whidi  is  undisturbed  by  it,  and  into  which  no  veins  of  the 
granite  pass. 

Covering  a  very  large  area  of  the  county,  are  thick  deposits  of 
limeslone,  gravel,  and  clay,  which,  however,  diminish  very  much 
towards  the  south;  passing  into  the  County  of  Wexford  by  the 
valley  of  the  Slaney,  at  Newtownbarry,  and  into  Kilkenny  by  the 
valley  of  the  Barrow,  at  Graiguenamanagh  and  St.  Mullins. 

The  paper  was  illustrated  by  the  mi^,  and  by  sections,  on  a  large 
scale,  of  various  parts  of  the  district. 

*'*'  The  ▼wiati<m  of  GraTity  at  the  Earth's  Surface,  on  the  hypothesis  of  its  pri- 

mitif e  soUdity ;  by  Hbmrt  Hbnnbsst,  Esq. 

The  use  of  the  pendulum  as  an  instrument  of  geological  investi- 
gation is  twofold. 

1.  In  determining  the  general  laws  of  the  earth's  structure. 

2.  In  finding,  from  observed  local  irregularities  in  its  oscillations, 
the  position  of  masses  of  matter  of  abnormal  density,  compared  to 
the  mean  density  of  the  earth's  crust.  The  first  application  is  evi- 
dently the  most  important  for  fumishiug  the  fundamental  data  of 
geological  theory.  Any  comprehensive  theory  of  geological  pheno- 
mena necessarily  involves  the  consideration  of  the  earth's  general 
stmctore ;  and  consequently,  in  order  to  be  admissible,  its  deductions 
should  not  be  opposed  to  the  indications  of  all  extensive  series  of 
pendulum  experiments.  In  this  paper  I  propose  to  examine  how  far 
the  theory  founded  on  the  hypothesis  of  the  earth's  primitive  so- 
Hdity,  would  serve  to  account  for  the  results  deduced  from  such 
experiments. 

In  order  to  examine  the  laws  of  the  variation  of  gravity  at  the 
earth's  sarfiM»,  on  the  hypothesis  of  its  primitive  solidity,  some  sup- 

M 
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position  should  be  made  relative  to  its  interior  constitution.  It  is 
not  allowable  to  assume,  that  the  arrangement  of  the  interior  strata 
of  the  earth  was  originally  such  as  to  cause  the  variation  of  gravity 
at  its  sur&oe^  to  be  that  which  would  satisfy  observation. 

This  would  be  equivalent  to  assuming  that  the  strata  of  the 
sphere  possessed  peculiar  spheroidal  figures;  and  it  may  be  fwly 
asked,  why  should  not  these  figures  require  explanation  as  well  as 
the  present  figure  of  the  earth's  outward  stratum  P  If,  as  remarked 
by  Mr.  Hopkins^*  the  matter  primitively  composing  the  earth  were  of 
uniform  density  under  uniform  pressure,  it  would  follow  that  the 
interior  strata  would  be  all  concentric  and  spherical. 

In  this  form,  as  being  the  only  one  really  admissible,  I  have 
already  considered  the  hypothesis  referred  to,  in  my  paper  on  the 
influence  of  the  earth's  figure  on  the  distribution  of  land  and  water 
at  its  surface.t  The  analytical  expressions  obtained  in  that  paper 
will  assist  in  promoting  the  object  of  this. 

Adopting  the  notation  of  the  ps^r  referred  to,  and  remembering 
that  Ui  =  0,  Yi  =  o,  when  i  is  not  2,  equation  (a)  becomes 

^=  J;  [*'+'*  (I>.-l)-f  oJ  (D-D,]+^[.Y,+(«A-l)U.] 

+  i  yr"  sin  *^. 
If  G  represent  the  intensity  of  gravity  at  any  point  on  the  surface, 
having  the  latitude  90^ — ^,  the  above  equation  will  give,  after 
being  differentiated,  and  then  divided  by  —  rfr, 

4b'ifc?r       of  ci  T      12  AT  a* 


5r* 


raY2+a,(Di— l)!!^!— y  r  sin  H. 


2(5D— 3)  ^  ^^' 

ftj  U,  =  —  «i  (cos  'tf — Ig),  r  =:  a  (1+a  Yj), 

hence,  on  developing  r.  and  neglecting  small  quantities  of  the  second 
order,  we  shall  have 

Q  being  constant,  and  nearly  equal  to  unity. 

*  Report  of  the  British  Astociation  for  1847,  page  43. 

t  Prooeeding4  of  the  Rojal  Irish  Academy,  Vol.  ir.  page  3S3« 
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Let  6|  represent  gravity  at  the  eqaator,  then 

Using  the  yalnes  of  D  and  D^  given  in  my  former  paper^  the  cos 
efficient  of  cos  *i  becomes  — ^  .  ^    — '    By  observation  this  oo-effi- 

deal  IB  -^  —  ^>  ^  being  a  fraction  obtained  by  combining  the  results 

of  poidnlum  experiments^  and  being  greater  than  the  measured 

oblateness  of  the  earth.  The  difierenoe  between  these  coefficients  is 

7(13^—^^0—55^;       ,  ^  .        ^       .       . 

-^ gg-^ ^  and  hence^  m  order  that  it  may  disi^pear 

we  should  have  ^j  =  -— .  But  the  greatest  value  of  e  is—-  a, 

21  7 

heiM»  it  is  also  the  greatest  value  of  ^.    The  observed  value  of  ^ 

1* 
^  ^QQ  >  ^^  greatest  value  which  it  can  have,  in  accordance  with 

the  theory  founded  on  the  hypothesis  of  the  earth's  primitive  solidity 

is  TjjTig-.  consequently  that  theory  must  be  considered  as  wholly 

incapable  of  explaining  the  observed  variation  of  gravity  at  the 
earth's  surfiice. 

Red^itulatiDg  the  results  of  this  and  my  former  papers^  which 
refer  to  the  theory  founded  on  the  hypothesis  of  the  primitive  solidity 
of  the  earthy  it  may  be  oondudedy  that  the  hypothesis  alluded  to^ 
entirely  fidls  in  affording  explanation  of  the  following  phenomena : — 

1.  The  secular  refrigeration  of  the  earth's  surface. 

2.  The  observed  ellipticity  of  the  earth. 

3.  The  variation  of  gravity  at  the  earth's  sur£Ace,  as  determined 
by  pendulum  experiments. 

It  is  scarcely  necessary  to  add,  that  the  values  of  the  coefficients 
of  precession  and  nutation,  resulting  from  the  constitution  of  the 
earthy  whidi  has  been  considered,  would  deviate  widely  from  their 
values  as  observed.  Such  a  result  has  been  already  obtained  by  the 
distinguished  author  of  the  report  referred  to.f 

All  these  phenomena  are  completely  explicable  on  the  hypothesis 

*  Hnmboldt:  Kosmos,  Bd.  I.  S.  174. 
t  At  page  44  of  the  Report. 
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of  a  (laid  state  of  the  whole  earth  anterior  to  its  present  state^  and 
a  profound  examination  of  the  physical  consequences  of  this  last 
hypothesis,  shows  that  when  these  consequences  are  thoroughly 
considered,  seeming  disorepandes  disappear,  and  a  wonderful  har- 
mony is  found  to  exist  between  theory  and  observation. 


Jane  13tb,  1849.~'<Oa  the  Geology  of  the  County  Kildare ;"  by  Professor 
Oldham,  President  of  the  Society,  Director  of  the  Geological  Sar?ey  of  Ireland. 

The  author  described  in  detail  the  geological  structure  of  the 
County  of  Kildare,  illustrating  his  remarks  by  the  geological  map 
published  by  the  Geological  Survey  of  Ireland,  and  by  sections. 
The  detail  of  these  investigations  will  be  published  in  connexion 
with  the  Geological  Survey. 
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KoTcmber  14th,  1849. — *'  Notice  of  the  former  existence  of  small  glaciers  in  the 
Coaaty  of  Kerry  ;**  by  JoHa  Ball,  Esq.,  M.B.LA.,  &c 

Whkh  yiaiting  the  peninsola  of  Brandoiiy  in  Kerry,  about  three 
years  ago,  I  was  struck  with  the  appearances  exhibited  at  seyeral 
points  on  the  northern  side  of  the  range  of  mountains  which  extend 
from  Tralee  to  Brandon  Head,  and  which  appeared  to  me  to  be  at- 
tributable to  the  operation  of  extinct  glaciers ;  but  owing  to  drcum- 
stances,  I  was  not  at  that  time  enabled  to  examine  the  phenomena 
with  sufficient  care,  to  justify  me  in  expressing  a  decided  opinion  on 
the  subject 

Haying  subsequently  observed  in  many  parts  of  the  Counties  of 
Cork  and  Kerry,  traces  of  mechanical  agency  upon  the  surface  of 
rocks,  which  evidently  were  not  due  to  the  action  of  glaciers,  but 
rather  to  that  of  floating  ice,  borne  by  marine  currents  against,  or 
along  the  shores  of  a  glacial  sea,  I  was  the  more  desirous  to  examine 
with  care  those  points  whidi  had  appeared  to  me  to  present  evidence 
of  the  former  existence  and  operation  of  true  glaciers. 

During  a  short  visit  to  Kerry,  in  October,  1848,  I  had  an  oppor- 
tunity of  revisiting  a  portion  of  the  same  district,  and  of  confirming 
the  impression  which  I  had  previously  received.  I  proceed  briefly 
to  notioe  some  of  the  facts  which  seem  to  me  to  furDish  conclusive 
evidence  of  the  former  existence  of  glaciers  in  the  south-west  of 
Ireland. 

The  most  accessible,  and  at  the  same  time  the  least  doubtful  site 
of  an  extinct  glacier  which  I  observed,  is  traversed  by  the  road 
which  descends  from  the  summit  of  Connor  Hill,  towards  Tralee 
Bay.  After  winding  along  the  face  of  the  steep  diffii  of  Connor 
Hil],  the  road  passes  at  a  short  distance  below  a  wild  rocky  hollow 
m  the  mountiun,  which  contains  a  small  lake  or  tarn,  called  on  the 
ordnance  map.  Lough  Doon.  The  streamlet  which  descends  from 
this  hollow  forms,  at  a  considerable  distance  below  the  road,  a  second 
small  lake,  called  on  the  maps.  Lough  Beime.  A  small  glacier 
appears  to  have  filled  up  the  hollow  now  occupied  by  Lough  Doon, 
and  to  have  descended  nearly  to  the  level  of  Lough  Beime.  The 
first  indication  which  strikes  the  observer  who  ascends  from  the  road 
to  the  upper  lake,  is  the  regular  and  uniform  manner  in  which  the 
Vou  rv.  Pabt  2.  N 
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rocks  at  the  north-western  side  of  the  lake  are  rounded  and  smoothed. 
This  appearance  is  not  confined  to  the  fiat  ledges  which  lie  imme- 
diately between  the  lake  and  the  slope  of  the  mountain,  bat  extends 
to  the  steep  rocks  which  form  the  amphitheatre,  reaching  to  the 
height  of  eighty  or  ninety  feet  (jndging  from  recollection)  above  the 
level  of  the  lake.  I  observed  some  traces  of  ftirrowings  on  the  sur- 
face of  these  rocks,  similar  to  those  which  are  the  common  results  of 
the  passage  of  glaciers  in  the  Alps ;  but  as  they  were  not  very  dis- 
tinct, and  as  their  origin  might  possibly  be  attributed  to  other  causes, 
I  should  not  have  considered  the  evidence  sufficiently  conclusive, 
were  it  not  for  the  distinct  and  well  characterised  moraine,  which 
extends  from  a  little  below  the  upper  lake  nearly  to  the  level  of 
Lough  Beime.  The  position  of  this  moraine,  which  is  altogether 
inexplicable  by  any  hypothesis  as  to  the  efiects  of  currents  of  water, 
seems  to  me  to  leave  no  room  for  doubt,  to  any  observer  accus- 
tomed to  the  appearance  of  those  bodies.  Although  its  dimensions 
are  masked  by  the  growth  of  a  turf  bog  upon  either  side,  it  forms  a 
distinct  and  almost  continuous  ridge,  easily  traceable  by  the  eye,  and 
which  is  found  on  walking  along  it,  to  be  chiefly  composed  of  large 
angular  blocks,  precisely  as  is  seen  along  the  banks  of  recent  glaciers. 
It  is  worthy  of  remark,  that  this  moraine  is  by  no  means  regularly 
parallel  to  the  bed  of  the  streamlet,  by  which  the  drainage  of  the 
upper  lake  is  now  conducted. 

Although  it  does  not  appear  necessary  to  detail  the  appearances 
which  I  observed  at  other  points  in  the  same  range,  especially  as 
continual  stormy  weather  was  very  unfavourable  to  complete  or  satis- 
factory examination,  I  may  state  that  I  noticed  indications  of 
several  other  small  glaciers,  of  a  similar  character  to  that  above 
described.  But  the  glen  which  lies  immediately  beneath  the  steep 
northern  side  of  Brandon  mountain,  and  which  contains  a  succession  of 
lakes,  the  lowest  and  largest  of  which  b  called  Lough  Cruttia,  seems 
undoubtedly  to  have  been  occupied  by  a  glacier  of  more  considerable 
dimensions.  There  are,  however,  some  indications  which  would 
show  that  this  glacier  may  have,  at  different  periods,  found  an  exit 
in  different  directions ;  at  one  time  discharging  its  ice-stream  through 
the  gorge  below  Lough  Cruttia,  and  at  others  finding  an  additional 
vent  across  the  lower  part  of  the  ridge,  which  forms  the  northern 
boundary  of  the  lake.     Those  who  may  visit  the  spot  in  less  unfavour- 
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able  weatber  than  I  encountered,  will  be  rewarded  by  a  view  of  some 
of  the  wildest  and  most  striking  scenery  to  be  found  in  Britain. 

Tbongh  but  very  imperfectly  acquainted  with  the  Killamey  moun- 
tains, I  may  be  allowed  to  direct  attention  to  the  former  existence  of 
a  miall  glacier  on  the  north-eastern  side  of  Purple  mountain.  In 
ascending  from  O'SuUivan's  road,  a  little  above  the  woods  which 
dothe  the  lower  slopes  of  the  mountains,  the  stream  is  seen  to  cut 
throngfa  a  moraine,  which  makes  a  semicircular  sweep  towards  the 
kfty  presenting  its  convex  side  to  t^e  lower  part  of  the  mountain. 
Although  the  rapid  growth  of  turf  bog  has  completely  covered  the 
centre  of  that  side  of  the  mountain,  the  permeable  nature  of  the 
moraine  has  resisted  its  encroachments,  and  it  offers  to  the  pedestrian 
the  only  path  wherein  his  foot  does  not  sink  in  the  spongy  masses  of 
^hagnum,  which  so  speedily  invests  every  other  portion  of  the  sur- 
&ce. 

I  shall  ecmclude,  by  suggesting  the  following  inferences  from  the 
&ct8  which  have  fallen  within  my  very  limited  observation. 

1st.  Whatever  may  have  been  the  dimatal  condition  of  this  coun- 
try during  any  previous  period,  at  the  time  when  these  small  glaciers 
existed  in  Kerry,  the  mean  temperature  cannot  have  been  excessively 
low,  nor  sudi  as  would  have  admitted  of  any  considerable  extension 
of  glaciers  throughout  the  adjoining  districts.  Taking  the  case  which 
I  hare  described,  as  a  fair  example  of  the  other  instances  of  the 
oecurrenoe  of  glaciers  in  the  same  district,  we  find  that  the  present 
height  of  Lough  Doon  above  the  level  of  the  sea  is  1117  feet ;  even 
admitting  that,  (as  is  very  probable,)  the  sea  level  at  the  period  in 
question  was  from  100  to  200  feet  higher  than  at  the  present  time, 
we  still  have  the  fact  of  the  existence  of  a  natural  reservoir  for  snow, 
at  no  less  than  900  feet  above  the  sea  level,  surrounded  by  rocks, 
which  rise  above  it  to  the  height  of  more  than  900  feet ;  yet  the 
glacier  stream  which  was  fed  by  the  annual  overflow  of  this  reser- 
voir, did  not — if  my  observation  be  correct— descend  to  a  lower  bed 
than  that  of  Lough  Beime,  which  at  the  period  in  question  must 
have  been  about  500  feet  above  the  sea  level.  These  facts  would 
indicale  the  existence  of  a  climate  but  littie,  if  at  all,  colder  than 
that  whidi  now  exists  in  the  north-eastern  part  of  Ireland.  It  is 
scarcely  necessary  to  observe,  that  this  condition  would  not  have 
been  followed  by  a  colder  period,  as  with  the  increase  of  the  glaciers, 
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the  moraines  must  have  been  carried  to  a  greater  distance,  and  could 
not  have  been  left  suspended  on  the  slope  of  a  mountidn,  as  in  the 
case  mentioned  on  the  Purple  mountain. 

2ndly.  The  conditions  which  caused  the  existence  of  these  small 
glaciers,  must  have  continued  with  tolerable  uniformity  for  a  consi- 
derable time.  Although  a  temperature  which  must  have  frequently 
fluctuated  about  the  freezing  point  of  water,  would  have  caused  a  far 
greater  amount  of  disintegration  than  the  very  trifling  effects  now 
produced  on  these  hard  rocks^  by  the  action  of  the  elements; 
yet  considering  the  very  slow  rate  of  annual  motion  which  is  attained 
by  small  glaciers  of  slight  depth,  the  moderate  extent  of  rocky  sur- 
face from  whidi  the  moraines  must  have  been  supplied,  and  the 
small  proportions  which  would  have  been  deposited  on  the  lateral 
moraine,  it  seems  necessary  to  allow  a  long  period,  including  several 
centuries  at  least,  for  the  continuance  of  that  portion  of  the  glacial 
epoch,  to  which  the  existence  of  these  small  glaciers  should  be  referred. 

The  pressure  of  other  pursuits  has  made  me  so  ill  informed  as  to 
the  progress  of  geological  investigation  in  Ireland,  that  I  cimnot  say 
how  far  these  trifling  observations  may  have  been  anticipated  by 
others  of  a  more  accurate  character.  They  have  been  drawn  up 
with  a  desire  rather  to  direct  attention  to  the  subject,  than  to 
support  any  peculiar  opinion  or  theory. 


December  12th,  1849. — **0n  the  geology  of  Howth;"*  by  Professor  Oldham, 

Pieeideiit  of  the  Society. 

In  this  communication,  resulting  from  the  examination  of  the  district 
by  the  officers  of  the  Geological  Survey,  the  author  detailed  the 
structure  and  relations  of  the  slaty  and  sandy  beds  of  which  the 
mass  of  the  hill  of  Howth  is  composed,  pointing  out  their  extent  and 
mineral  character,  and  the  remari^able  disturbances  and  oontortion 
to  which  they  have  been  subjected.  The  peculiar  arrangement  of 
the  so-called  quartz-rock  was  also  shown.  Numerous  dykes  and 
veins  of  trap  rocks  penetrate  the  slates,  as  near  the  Baily  Light 
House,  the  needles,  &c.,  some  of  them  interesting  for  the  extent 
and  distance  to  which  they  ramify  in  the  slates.  The  carboniferous 
series  occurs,  resting  immediately  on  these  cambrian  slates ;  the  lower 
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beds,  seen  at  Babcaddan  Bay,  are  thm,  earthy,  and  of  dark  ooloar, 
highly  foflsQUerons.  Upon  these  are  seen  solid  light  grey  limestones, 
with  the  ordinary  fossils  of  the  lower  limestone  of  Ireland.  These  beds 
are  locally  yery  magneoan,  of  a  light  dove-brown  colour,  and 
fall  of  cavities,  which  cavities  are  generally  coated  with  crystals  of 
pearl  spar. 

Over  all,  spreads  the  great  deposit  of  the  drift  days,  and  lime- 
stcme  gravels,  occurring  in  isolated  and  detached  patches 'along  the 
eastern  shore ;  but  forming  the  surface  of  all  the  flatter  and  less 
elevated  portion  of  the  promontory  to  the  north-west.  Some  in- 
teresting proofs  of  the  amount  of  degradation  which  has  taken  place 
since  the  formation  of  the  deposit,  are  afforded  by  the  occurrence  of 
detached  portions  of  it,  forming  the  summits  of  what  are  now  islets 
along  the  shore,  but  which  must  have  been,  at  the  period  of  the  deposit 
of  these  days,  united  with  the  main  land. 


Jamuuy  9th,  1850. — ^^AnaXym  of  a  specimen  of  mica,  from  the  Ca  of  Wlcklow;** 

by  WlIXIAM  K.  SlTLLIYAH,  ESQ. 

Although  there  is  probably  no  mineral  of  which  we  possess  so  many 
excellent  analyses  as  of  mica,  yet  its  true  constitution  is  very  far 
from  being  definitively  settled.  Recent  analyses  show,  that  the 
rabstitntion  of  bases  may  take  place  to  a  very  great  extent ;  and  that 
its  optical  and  other  physical  properties  are  not  in  such  intimate 
relatioh  with  its  chemical  constitution  as  was  at  first  supposed : 
or  rather,  that  our  knowledge  of  that  relation  is  very  imperfect. 
The  analysis  which  I  am  about  to  bring  under  your  notice,  shows 
this  in  a  very  remarkable  manner ;  and  at  the  same  time  proves, 
that  even  the  commonest  of  Irish  minerals  affords  a  wide  field  for 
investigadon.  The  specimen  examined  was  obtained  by  Professor 
Oldham,  during  the  progress  of  the  Geological  Survey  of  Ireland, 
and  transmitted  by  him  to  the  Museum  of  Irish  Industry  for  analysis, 
under  the  belief,  from  the  circumstances  under  which  it  occurred, 
that  its  constitution  must  be  remarkable. 

It  was  devoid  of  colour,  and  transparent;  but  when  heated 
strongly,  it  became  dull,  as  was  also  the  case  when  boiled  for  some 
time  with  very  strwig  hydrochloric  acid ;  the  edges  of  the  very  thin 
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scales  appearing  to  have  beea  partially  decomposed  ia  the  latter  ca:^. 
Its  specific  gravity  was  not  determined.  It  was  biaxial.  It  was  my 
intention  to  have  made  a  second  analysis,  bnt  want  of  material 
rendered  it  impossible  to  do  so;  some  of  the  constitnents  were, 
howeyer,  determined  a  second  time,  with  the  portion  employed  for 
the  determination  of  the  Fluorine.    In  100.000  parts  it  contained — 

Oiyswu 

Smc^ 47.411  24.689 

Alamina, 86.213  16.9611  ,,^^, 

PeZideaflron, 8.110  0.988[  ''''''' 

Protoxide  of  Blanganese, 0.030  0.006 

Lime, 0.014  0.003 

Magnesia, 1.639  0.697  V  2.188 

Potash, 6.610  0.986 

Soda, 2.606  0.647, 

Caldiim, 0.918 

Fluorine, 0.861 

Water, 2.371 

And  traces  of  Gludna,  oxide  ^ 

of  Chromiom,  Boradc  and  v 

Pho^horic  adds.  J 

101.008 

The  quantity  of  boradc  acid  was  also  determined,  and  amounted 
in  one  case  to  0.070 ;  but  as  yet  1  do  not  place  much  reliance  on  any 
of  the  determinations  which  I  have  made  of  that  substance ;  indeed 
it  is  unnecessary  for  me  to  mention  the  great  difficulties  attending 
the  determination  of  substances  occurring  in  such  exceedingly  small 
quantities,  since  their  determination,  when  present  in  large  quantities, 
is  still  to  some  extent  a  desideratum  in  chemistry.  I  do  not  give  the 
determinations  of  chrome  and  gludna,  for  the  same  reasons ;  but  as 
I  have  taken  up  the  subject  of  the  examination  of  a  great  number  of 
other  interesting  specimens  of  Irish  mica,  in  which  these  substances 
occur.,  I  hope  to  be  able  to  supply  this  deficiency  in  a  short  time. 

The  mode  of  analysis  did  not  differ  much  from  that  usually 
pursued,  except  in  the  attempt  to  determine  the  Fluoric,  Boradc  and 
Phosphoric  adds.  The  process  followed  for  this  purpose  was  founded 
upon  the  fact  noticed  by  Yon  Kobell,  that  carbonate  of  baryta  does 
not  predpitate  boracic  acid  from  solutions  containing  iron ;  but  on  the 
other  hand  predpitated  the  entire  of  the  fluoric  add.  The  mineral 
was  fused  with  three  times  its  weight  of  a  mixture  of  carbonate  of 
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poUsh  and  soda,  the  fused  mass  treated  with  water,  filtered :  the 
solation  boiled  with  a  little  pare  carbonate  of  ammonia,  in  order 
to  separate  alomina  and  silica^  filtered ;  chloride  of  iron  added  to  the 
soloticHi,  then  carbonate  of  baryta,  and  the  whole  allowed  to  digest 
imtil  the  iron  was  completely  separated.  The  whole  of  the  fluoric 
add  was  then  precipitated,  as  also  the  phosphoric  add,  but  not  the 
boradc  acid.  The  solution  from  which  the  fluoric  add  was  separated, 
was  evaporated  to  dryness,  the  dry  mass  treated  with  sulphuric  add, 
and  then  with  alcohol,  the  alcoholic  liquor  saturated  with  ammonia 
eFaporated  to  dryness,  ignited  and  weighed.  The  iron  predpitate 
was  well  washed,  treated  with  dilute  hydrochloric  acid,  without  heat, 
and  carefully  predpitated  with  perfectly  pure  caustic  ammonia. 
The  predpitate  was  dried,  ignited,  and  weighed.  The  weighed  mass 
was  then  treated  with  concentrated  sulphuric  add  in  a  platinum 
ondble,  covered  with  a  piece  of  glass,  to  serve  as  a  test  of  the 
hydrofluoric  add,  evaporated  to  dryness,  ignited,  the  ignited  mass 
dissolved  in  water,  to  which  a  little  acid  was  added,  the  iron  carefully 
predpitated  with  ammonia,  collected  on  a  filter,  dried,  ignited,  and 
weighed ;  the  difierenoe  of  weight  was  calculated  as  fluorine.  The 
residue  of  iron  was  then  dissolved  in  hydrochloric  add,  and  the 
first  predpitate.  ^by  carbonate  of  ammonia)  of  silica,  and  alamina 
added  to  it,  the  mass  evaporated  to  dryness,  heated  some  degrees 
above  21^^,  moistened  when  cold,  with  hydrochloric  add,  boiled  with 
water,  and  filtered  to  separate  the  silica.  The  filtered  solution  was 
then  treated  in  the  manner  recommended  by  Fresenius,  for  the  deter- 
mination of  phosphoric  add. 

The  oxides  of  chrome,  alumina,  and  gludna,  were  separated  in  the 
following  manner,  which  is  simply  an  application  of  the  usual 
methods,  employed  for  the  determination  of  these  bodies.  The 
add  solution  of  the  fiised  mineral,  after  the  separation  of  silica,  was 
treated  with  perfectly  pure  ammonia  in  excess,  the  predpitate  cour 
asting  of  the  oxides  of  iron,  chromium,  and  a  trace  of  manganese, 
alamina,  and  gludna  was  collected  on  a  filter,  well  washed,  dried  and 
fiised  with  twice  its  weight  of  a  mixture  of  carbonate  and  nitrate  of 
potash  in  eqaal  proportions;  the  fused  mass  treated  with  water, 
which  dissolved  the  chromate  of  potash,  and  a  small  portion  of  the 
others,  which  were  predpitated  by  the  addition  of  a  little  ammonia. 
The  Hqoor  filtered  from  the  latter  predpitate,  was  evaporated  to 
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dryness^  treated  with  solpharic  add  and  alcohol,  and  then  with 
water,  filtered,  and  the  oxide  of  chromium  well  washed,  ignited,  and 
weighed.  The  portion  left  undissolved  after  the  treatment  of  the 
fused  mass  with  water,  together  with  the  precipitate  thrown  down 
from  the  aqueous  solution  by  ammonia,  were  then  dissolved  in 
hydrochloric  acid,  precipitated  with  ammonia,  well  washed,  and 
digested  with  caustic  potash,  filtered  ;  and  the  iron  left  undissolved, 
determined  in  the  usual  manner.  The  solution  in  potash  was  neu- 
lialized  with  hydrochloric  add,  repredpitated  with  carbonate  of 
ammonia,  well  washed,  and  a  current  of  sulphurous  add  gas  passed 
through  it,  suspended  in  water,  until  the  whole  was  dissolved. 
The  liquid  was  then  boiled  for  some  minutes,  until  the  whole  of  the 
alumina  was  precipitated  as  sulphite,  which  was  collected  on  a  filter, 
dried,  ignited,  and  weighed.  The  gludna  was  then  predpitated  with 
ammonia. 

The  relation  of  the  oxygen  in  the  bases,  with  the  formula,  R  O, 
Rs  Og  respectively,  and  in  the  add,  is  very  nearly  as-^ 

1  :  8  :  11 

which  corresponds  with  the  formula  3  R  O,  Si  O,  -|-  8  Rg  0„  Si  O, 
or  in  full : — 

^  ^  SiOs      1 

3  M,    )0,  Si  Os  -f-  8l'e2  \  ^'  B  0   ?    \ 
K      \  Cr.>  *       J 


i 


which  is  exactly  the  formula  for  the  Fuchsite  of  Schaffh&utl.  In 
the  latter,  however,  more  than  three  per  cent,  of  the  alumina  is 
replaced  by  oxide  of  chrome ;  the  mineral  is  also  of  a  green  colour, 
while  the  quantity  of  this  ingredient,  present  in  the  Irish  specimen,  is 
not  suffident  to  tinge  it,  and  the  quantity  of  peroxide  of  iron  is 
nearly  double  that  in  the  Fuch3ite.  I  have,  however,  since  obtained 
several  specimens  from  other  localities,  in  which  the  amount  is  found 
to  vary,  between  a  slight  trace,  and  several  per  cent,  and  the  depth 
of  colour  accordingly,  but  the  analyses  of  which  are  not  yet  com- 
pleted. The  amount  of  potash  substituted  by  soda  and  magnesia,  is 
also  much  greater  in  the  Irish  specimen  than  in  the  Fuchsite.  In 
the  former  lime  is  also  present,  apparently  in  greater  quantity,  than 
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woald  be  aafficient  to  neutralize  the  flaorine,  which  is  not  the  case 
with  the  latter. 

It  is  impossible  to  say  in  what  condition  the  fluorine  exists  in  mica, 
unless  we  consider  that  a  portion  of  the  oxygen  is  substituted  by  it. 
I^  according  to  this  view^  we  suppose  an  atom  of  fluosilidde  of 
ealdnm  to  replace  an  atom  of  silicate  of  lime,  we  would  get  exactly 
the  same  formula  as  above.  If  the  relation  of  the  oxygen  was 
1 :  9  :  12^  as  Rammelsberg  remarks,  the  formula  would  be  much 
more  simple^  namely : — 

BO,  SiOs  +  SAleOsSiOs 

which  would  giye  exactly  the  general  formula  of  L.  Gmelin^  if  we 
assumed  with  him  that  silicic  add  should  be  Si  0,  and  not  Si  O,^ 
namely : — 

(k  O,  3  SiOi  )  +  8  (A]«  Oi  SiOi  ) 

These  considerations  lead  to  the  supposition,  that  this  mica,  as 
well  as  the  fuchsite,  has  undergone  very  considerable  metamorphic 
action,  or  that  both  form  an  intermediate  stage  of  the  transition  of 
slate  into  true  mica. 

The  presence  of  soda  has  been  observed  in  other  micas  besides 
the  fuchsite ;  as  for  instance,  in  a  specimen  from  Jefferson  Co.  New 
York,  analysed  by  Meitzendorff,  whidi  contained  0.66,  but  a  trace  of 
lithia  was  also  detected.  Not  the  slightest  indication  of  the  presence 
of  the  latter  could  be  observed  in  the  Wicklow  spedmens.  The 
large  amount  of  soda  in  the  latter  is  easily  accounted  for  by  the  fact, 
that  nearly  all  the  felspar  of  the  Wicklow  granite  is  albite. 

The  boradc  add  most  probably  replaces  Si  Og,  as  I  have  repre- 
sented in  the  formula ;  but  I  am  utterly  at  a  loss  to  account  for  the 
condition  of  the  phosphoric  acid,  unless  it  be  merely  acddental.  I 
have  not  attempted  to  introduce  the  water  into  the  formula ;  but  this 
question,  as  well  as  many  other  interesting  ones,  I  hope  to  be  able 
to  treat  in  a  fuller  manner,  in  a  more  complete  examination  of  the 
Irish  micas,  with  which  I  am  at  present  occupied. 
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AT  THE 

ANNUAL  GENERAL  MEETING 

HELD  ON 

WEDNESDAY,  FEBRUARY  20tli,  1850, 
THOMAS  OLDHAM,  ESQ.  PRESIDENT,  IN  THE  CHAIB, 

The  following  Report  from  the  Connoil  was  read  : — 

The  CoQDcil  have  to  offer  to  you  their  report  for  the  past  year. 

DoriDg  this  period,  ten  new  members  were  added  to  the  Society, 
viz. : — A  Magnire  Giles,  Esq. ;  F.  J.  Sidney,  Esq.  L  L.D. ;  Rev.  J. 
Galbraith,  F.T.C.D.;  Professor  Melville,  Queen's  College,  Galway; 
Thomas  Maguire,  Esq. ;  William  Dawson,  £sq. ;  Emerson  Daw- 
son, Esq.;  Rev.  A.  B.  Rowan;  Rev.  W.  A.  Willock,  F.T.C.D.; 
and  J.  G.  Medlicott,  Esq.,  an  Associate  Member. 

After  due  consideration,  it  was  resolved  that  the  under-graduates 
of  the  University  should  be  admitted  as  Associate  Members  of  the 
Society,  on  being  proposed  and  seconded  in  the  usual  manner  as 
ordinary  members,  and  on  payment  of  the  nominal  fee  of  5s.  per 
annum. 

The  Council  having  deemed  it  expedient  that  life  compositions 
paid  by  members  should  be  formed  into  a  reserved  fund,  £55.  stock 
was  purchased,  this  being  the  sum  paid  for  life  subscriptions  since 
1845.  This  stock  is  invested  in  the  names  of  Thomas  Oldham, 
Robert  Ball,  and  William  Edington,  as  Trustees  for  the  Society. 

A  dutiful  address  was  agreed  to  by  the  Society,  and  presented  to 
her  gracious  Majesty,  on  her  visit  to  this  part  of  her  dominions — 
an  address  was  also  presented  to  Prince  Albert.  These  addresses 
were  graciously  received. 

Many  members  having  fallen  into  arrear,  and  others  having 
ceased  to  subscribe,  a  circular  was  addressed,  acquainting  the  for- 
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mer  that  if  their  sobscriptioiis  were  not  paid,  their  names  would  be 
removed  from  the  roll  of  the  Societj,  and  offering  to  restore  the 
latter  to  the  roll,  on  payment  of  £1.  in  lien  of  their  arrears,  and 
£1.  for  the  cnrrent  year.  This  circular  brought  in  a  number  of 
arrears,  and  several  old  members  accepted  the  conditions,  and 
rejoined  the  Society,  while  those  from  whom  it  was  found  impossi- 
ble to  obtain  subscriptions  have  been  struck  off.  The  present 
effective  strength  of  the  Society  is  thirty-three  life  members,  and 
aeventy-seven  annual. 

Your  Council  considering  that  it  woald  promote  the  objects  of 
the  Society,  have  offered  prizes  under  the  following  conditions : 

**  That  three  prizes  be  oSend  by  the  Society,  each  of  the  vahie  of  Five  Poonds  in 
book%  to  be  awarded  for  the  three  meet  valuable  piq)erB  in  the  order  of  merit,  that 
ihaU  be  communicated  and  read  to  the  Society  prior  to  the  Slat  of  December,  1850, 
on  Theoretical  or  Descriptive  Geology,  or  the  application  thereto  of  any  of  the  kin- 
dred sdences. 

^  Competition  to  be  free  to  all  persons,  exc^t  to  members  of  the  Council  of  the 
oocietya 

**  The  Society  not  binding  itself  to  the  publication  of  any  papers  presented  for 
soch  competition,  nor  to  award  any  prize  unless  papen  of  adequate  merit  be  pr&- 


The  Treasurer's  account  exhibits  a  receipt  of  £104.  38.  Id.  during 
the  year,  out  of  which,  as  above  stated,  £55,  has  been  invested. 
It  will  be  observed  that  upwards  of  £00.  has  been  expended  in 
printing;  and  it  is  satisfactory  to  know  that  the  Journal  of  the 
Society  is  much  soaght  for  by  kindred  institutions. 
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DONATIONS 

RECEIVED  SINCE  LAST  ANNIVERSARY. 


TO   THE   LIBRARY. 
1849. 

Maj  9. — Rules  and  List  of  Members  of  the  Athesceum  Club,  1847 

presented  by  die  Club. 

June  6. — Reports  of  the  proceedings  of  the  Geological  and  P0I7- 

technic  Society  of  the  West-Riding  of  Yorkshire, 
.   1848,  presented  bj  the  Societj. 

June  6. — Qnarterlj  Joomal  of  the  Geological  Society,  of  London, 

No.  18,  presented  by  the  Society. 

Jnne  6. — Geological  Map  of  the  Connty  of  Carlow,  published  by 

the  Geol(^cal  Survey. 

July  21. — ^MemoirR  of  the  Greoiogical  Sunrey  of  the  United  King- 
dom. Figures  and  Descriptions  illustrative  of 
British  Organic  Remains,  decade  1,  presented  by 
die  Chief  Commissioner  of  Woods  and  Forests. 

July  21.— Sheets  57,  58,  and  59  (S.  E.)  of  the  Geological  Survey 

of  Great  Britain,  presented  by  the  Chief  Commis- 
sioner of  Woods  and  Forests. 

Aug.  8. — Memoirs  of  the  Geological  Survey  of  the  United  King- 
dom. Figures  and  Descriptions  illustrative  of  Bri- 
tbh  Organic  Remains,  decade  2,  presented  by  the 
Chief  Commissioner  of  Woods  and  Forests. 

S^t  12 — Quarterly  Journal  of  the  Geological  Society  of  London, 

No.  19,  presented  by  the  Society. 

Oct.  31. — Fauna  Antiqua  Sivalensis.    Nine  parts  of  plates,  and 

one  of  letter-press,  presented  by  her  Majesty's 
Government,  through  Sir  Henry  T.  De  la  Beche, 
C.  B. 

Nov.  14. — ^Meteorologische  Beobachhmgen  Angestellt  auf  Verans- 

taltung  der  naturforschenden  Gesellsohafl,  in  Zurich, 
1837—1846,  presented  by  the  Zurich  Society. 
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Nov.  14. — Meteorologische  Beobacbtangen  angestellt  von  derna- 

tarforschenden  Gescllschaft  in  Zurioh  Jannar  bis 
Dezember  1848,  presented  bj  the  Zarich  Societj. 

NTov.  14. — Die  wichtigsten    Momente,    aus   der  Gescbiohte  der 

Natnrforscbenden  C^esellschaft  in  Zarich  von  ihrer 
Grdndnng  an  bis  zar.  Feier  ihres  hnndertj&hrigen 
Jnbil&nm's,  presented  bj  the  Zarich  Society. 

Nov.  14. — Bibliographische  Notizen  Clber  die  ZCircherischen  Natnr- 

forscher,  Geographen,  Aerzte  nnd  Mathematiker, 
&c.,  presented  bj  the  Zurioh  Society. 

Nov.  14. — Mittheilnngen  der  Natnrforscbenden    Gesellschall    in 

Zarich,  Heft  1  and  2,  presented  by  the  Zurich 
Society. 

Nov.  14. — Proceedings  of  the  Literary  and  Philosophical  Society  of 

Liverpool,  during  the  37th  session,  presented  by  the 

Society. 
Nov.  21. — Quarterly  Journal  of  the  Geological  Society  of  London, 

No.  20,  presented  by  the  Society. 

Nov.  28. — Report  of  the  British  Association  for  the  advancement  of 

Science,  for  1848,  presented  by  the  Association. 


TO    THE    MUSEUM. 
1849. 

April  18 Specimen  of  Anthracite  or  Stone  Coal  firom  Gwendraeth, 

Wales,  presented  by  William  Edingtou,  Esq. 

April  18. — Two  specimens  of  Australian  Copper  Ore,  presented  by 

William  Edington,  Esq. 

April  18. — Specimen  of  Copper  Ore  from  Cuba,  presented  by 

William  Edington,  E2sq. 


~>r*yi  rwM"!  rvwt  rtiVf^rw^ri  r>  r>irw^f"w-|.^m 


Resolved. — ^That  the  Reports  now  read  be  confirmed,  and  such 
parts  of  them,  together  with  the  Treasurer's  accounts,  as  the  Council 
may  tlunk  fit,  be  printed  and  circulated  among  the  Members. 

A  ballot  then  took  place,  when  the  following  gentlemen  were 
elected  Officers  of  the  Society  for  the  ensuing  year  : — 
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LT.  COL.  PORTLOCK,   R.B. 

FiccaVmnjatt: 

SIR   H.  OB    LA   BRCBB,  C.B, 
JAMBS  APJOHM,    BSQ.  M.O. 
RBT.  H.  LLnTD,  D.D.,  S.F.T.C.D. 
RT.  HOM.  TBB  LORD  CHANCBLLOR. 
ROBBRT   BALL,   ESQ.y  L.L.O. 
RICHARD  ORIFPITH,  ESQ*  L.L.D. 

^naMTciB: 

WILLIAM  BDINOTON,   BSQ. 
8.  DOWNING,   BSQ. 

S(ciittBdcs: 

ROBBRT  MALLBT,   BSQ. 
PR0PB880R  OLDBAM. 

C.    W.   HAMILTON,   BSQ. 
JOHN  MACDONNBLL,   BSQ.  M.D. 
THOMAS  BUTTON,  BSQ. 
ROBBRT  CALLWBLL,   BSQ. 
PROFBSSOR   ALLMAN, 
P.  W.   BURTON,  BSQ. 
RET.  8.  HAUOBTON,   P.T.C.D. 
PROPB880R  HARTBT, 
JOHN  BBLLT,  BSQ. 
PROPB880R  HARRISON,  M.D. 
CHARLB8  P.  CROKBR,  BSQ.  M.D 
WILLIAM  DAWSON,  BSQ  . 
RBT.  J.  OALBRAITH,  P.T.C.D. 
P.  J.  SIDNEY,   BSQ.  L.L.D. 
JOSBPH   WBLLAND,   BSQ. 
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The  President  then  read  the  Annual  Address.  After  the  Address  had 
heen  concluded,  the  following  Resolutions  were  onanimonslj  passed : — 

*<  That  the  cordial  thanks  of  the  Society  be  presented  to  the  President, 
for  his  exertions  in  the  cause  of  the  Society  during  the  past  year,  and  for  the 
excellent  addrsss  now  read,  with  a  request  that  he  allow  it  to  be  printed." 

"  That  the  warmest  thanks  of  the  Society  be  presented  to  the  sereral 
Officers  of  the  Society,  for  their  zealous  attention  and  endeavours  to  pro- 
mote the  objects  of  the  Society  during  the  past  year. 

The  Society  then  adjourned. 


ADDRESS. 


■M^^M^^^^^^^^^^^^ 


Geittlemen, 

At  the  dose  of  another  year  we  meet  once  more  on  the 
anmrersary  of  the  Society,  to  take  a  brief  retrospect  of  our  progress 
dnrmg  the  past  year,  and  to  strengthen,  by  mutual  intercourse,  our 
hopes  and  our  energies  for  the  coming  session. 

And  seldom  has  the  Society  met,  when  such  encouragement  was 
more  needed.  ,  Our  country,  still  weakened  by  the  misery  and  suf- 
fering ccmsequent  on  its  distress,  has  been  visited,  in  the  all-wise 
dispensations  of  Providence,  with  an  alarming  scom^e.  Sudden 
affliction,  and  unlocked  for  suffering,  have  darkened  the  gloom  of  the 
past  year  ;  and  we  meet  this  evening  thankM,  I  trust,  that  we  have 
been  saved  from  tiie  unwonted  mortality  which  hovered  around  us. 

The  depression  caused  by  suffering,  however,  and  the  anxiety  for 
its  relief,  are  not  compatible  with  that  undivided  attention  which 
Science  claims  from  her  votaries ;  and  while  most  of  us  may  plead 
our  own  losses,  or  the  pre-eminent  calls  of  duty  to  our  fellow-suf- 
ferers, as  abundant  excuse  for  any  apparent  neglect  of  our  science 
whidi  may  have  occurred,  we  still  must  look  forward  to  a  more 
snooessfbl  future,  when  greater  prosperity  around  us,  may  enable 
many  who  are  now  wholly  engaged  in  charitable  works,  to  devote  at 
least  a  portion  of  their  time  to  scientific  pursuits. 

It  is,  however,  no  small  gratification  to  be  able  to  state,  that  your 
Sodety  has  not  retrograded  during  two  years  of  severe  trial,  in 
which  it  has  had  to  contend  against  the  great  disadvantages  conse- 
qaent  on  dianges  in  locality  and  in  other  respects,  and  also  against 
those  arising  from  the  general  state  of  the  country.  Tour  permanent 
income  has  been  added  to — your  numbers  have  not  diminished. 

I  had  last  year,  Gentlemen,  occasion  to  state  briefly,  the  reasons 
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why  in  the  few  words  which  it  was  castomary  for  your  President 
to  address  to  you  at  your  annual  meeting,  I  preferred  rather  to  give  a 
brief  outline  of  what  had  been  done  in  the  principal  branches  of 
our  study  during  the  past  year,  including  the  labours  of  Foreign  as 
well  as  British  geologists,  than  simply  to  review  the  papers  read 
to  the  Society  itself,  with  the  aim  of  which,  I  must  suppose  you  are 
already  acquainted;  and  I  further  mentioned  the  reasons  why  I 
thought  it  convenient  to  subdivide  the  subject  under  three  or  four 
distinct  heads 

I  regret  much  that  such  a  sketch  must  necessarily  be  very  imper- 
fect. There  are  not  sufficient  opportunities  here  of  becoming  rapidly 
acquainted  with  foreign  publications  :  many  works  published  during, 
and  belonging  to  a  former  year,  have  only  reached  us  during  the 
past  twelvemonths,  yet  cannot,  therefore,  strictly  be  included  among 
the  labours  of  the  year.  And  even  did  those  means  exist,  time  has 
been  wanting  to  me  to  employ  them  to  advantage.  The  use  of  the 
hammer,  to  a  certain  extent  unfits  the  hand  for  wielding  the  pen ; 
and  constant  occupation  in  the  field  is  not  calculated  to  afford  either 
the  opportunity  or  the  desire  for  much  reading.  Imperfectly,  how- 
ever, as  it  must  be  executed,  I  shall  endeavour  to  outline  a  few  of 
the  more  important  papers  of  the  past  year. 

In  doing  this,  however,  I  would  be  understood  as  anxious  simply 
to  lay  before  you  the  views  of  the  various  authors  themselves,  in  a 
few  cases  offering  a  remark  or  two  on  the  tendency  of,  or  the  objec- 
tions to,  such  views.  And  this,  not  only  because  I  am  inclined  to 
think  this  the  most  useful  plan  to  adopt,  but  also  because  I  am 
satisfied  that  the  occasion  of  an  address  like  the  present  is  not  one 
which  should  be  made  use  of  by  the  President  for  the  advocacy  of 
his  own  peculiar  views  on  any  subject.  For  this  there  are  manifold 
other  opportunities,  which  appear  to  me  more  appropriate. 

Adopting,  therefore,  in  some  degree  the  same  classification  of  sub- 
jects, as  in  the  remarks  I  had  the  honour  of  addressing  to  you  last 
year,  we  have  first  to  notice  briefly  such  papers  on  descriptive  geo- 
logy, as  have,  during  the  twelvemonths  since  elapsed,  tended  to 
throw  additional  light  on  our  knowledge  of  the  structure  or  forms  of 
the  earth's  surface,  of  the  laws  which  control  its  variations,  and  of 
the  distribution  of  the  many  members  into  which  its  rocky  skeleton 
may  be  divided. 
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Early  in  the  year  (19th  Fehruary^  1849,)*  M.  Coquand  gave  a 
description  of  the  primary  and  igneous  rocks  of  the  departmetU  du 
VoTy  in  which  he  proposes  to  classify  all  the  yarieties  which  occur 
there  into  seven  distinct  groups,  viz. — the  granites,  serpentines,  red 
qoartzose  porphyries,  melaphyres,  (induding  amygdaloids,  spilites, 
traps,)  bine  quartziferoos  porphyries,  trachytes,  and  basalts.  The 
granite  is  not  found  to  occar  in  large  masses,  nor  forming  an  inde- 
pendent group,  but  chiefly  in  veins  and  threads  in  the  gneiss  and 
mica  slate,  and  is  subordinate  to  the  crystalline  schists.  To  this  rule 
an  exception  appears  in  the  plains  of  Tour;  but  the  porphyritic 
granite  of  Boquebrune  passes,  by  insensible  gradations,  into  a  gneiss, 
and  even  leads  to  a  doubt  that  gneiss  and  granite  are  only  different 
forms  of  the  same  rock.  The  gneiss  is  much  more  extensive  than 
the  granite ;  in  parts  it  contains  so  much  graphite,  that  speculators 
have  been  led  to  suspect  a  coal  deposit,  and  have  even  made  trials 
for  ooal.  The  gneiss  rocks  are  also  frequently  amphibolitic  and 
porphyritic,  and  form  a  passage  between  the  gamet^bearing  quartz 
and  the  mica  slates.  To  the  gneiss  succeed  mica  slates,  containing 
abundantly  staurotide,  garnet,  tourmaline,  rutile,  disthene,  andalu- 
site,  and  quartz  crystals;  and  containing  also  subordinate  beds  of 
ndersekUtf  a  mica  slate,  in  whidi  the  mica  is  replaced  by  fer-oligiste 
— a  variety  now  for  the  first  time  described  in  Europe.  North-east 
cf  CoUobrieres  it  is  found  in  strong  beds.  There  are  also  seen  east 
of  CoOobrieres  garnets,  massive — six,  and  even  sometimes  thirty  feet 
thi<^. 

Silky  slates,  (les  phyUades  saHnebs)  form  the  outer  border  of  the 
crystalline  schists,  and  are  connected  with  the  mica  slates  by  insen- 
sible gradations ;  but  between  CoUobrieres  and  Hyeres,  the  argilla- 
ceous slates  pass  into  a  dark  "  eoHcuknre**  schist,  containing  rounded 
grains  of  quartz,  the  presence  of  which  would  tend  to  prove  that  the 
crystalline  character  of  the  schist  is  a  fact  posterior  to  its  deposition. 

M.  De  Beaumont  had  already  observed,  and  the  author  confirms 
the  statement,  that  as  regards ,  direction,  the  beds  in  the  Yar  belong 
to  two  groups ;  one  lying  north-east  and  south-west,  the  other  north 
and  south,  corresponding  to  the  two  systems  of  elevation  established 
by  De  Beaumont,  viz. — ^that  of  Westmoreland  and  that  of  the  north 

*  BtilL  Soc.  GeoL  France,  page  289. 
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of  England.    The  crystalline  schists  are,  par  excellence,  tha  locality 
of  the  quartzose  and  metalliferous  veins. 

Of  the  serpentine  there  are  only  three  or  four  masses  of  any 
extent.  All  the  serpentine  of  this  district  is  remarkable,  as  being 
entirely  free  from  dialla§e,  but  is  very  asbestiferoos.  It  is  used  for 
ornamental  and  other  econonucal  purposes.  Chromate  of  iron  is 
found  in  one  or  two  places,  in  rognons  more  or  less  large.  Talc  is 
found  interlaced  in  small  threads,  like  the  ores  of  copper  in  the  ser- 
pentine of  Tuscany.  It  is  difficult  to  decide  the  precise  age  of  this 
serpentine ;  but  every  evidence  which  there  is  tends  to  prove  that  it 
is  more  ancient  than  the  Jurassic  system,  being  like  the  serpentine 
of  the  Yosges  and  of  Limousin. 

The  red  quartziferous  porphyry  forms  almost  the  entire  mass  of  the 
Esterel,  and  gives  a  peculiar  physical  aspect  to  it ;  sharp  peaks,  and 
irregular  indentations  cutting  in  a  hard  line  against  the  sky,  con- 
trasting strongly  with  the  rounded  tops  and  long  slopes  around. 
The  valley  of  Reyrau  divides  the  mass  into  two  parts,  or  unequal 
bands.  In  the  constancy  of  its  mineral  constituents,  this  rock  forms 
one  of  the  most  marked  and  best  defined  terms  in  the  igneous  series; 
and  there  is  as  little  doubt  as  to  its  age,  or  its  relations  with  the 
rocks  which  it  traverses  or  which  cover  it.  The  paste  is  generally 
a  petrosiliceous  orthose,  of  a  more  or  less  distinctly  red  colour,  con- 
taining numerous  simple  or  hemitrope  crystals,  of  a  paler  orthose, 
and  also  grains  of  quartz,  which  in  crystalline  form  approach  the 
dodecahedron.  These  red  porphyries  appeared  during  the  period  of  the 
gres'higarrh,  as  is  clearly  shown  by  the  fact  of  the  lower  beds  of  this 
group  being  altered  by  their  contact,  while  the  upper  are  made  up,  in 
a  great  degree,  of  the  debris  of  the  porphyry  itself;  and  besides,  the 
porphyry  has  been  affected  by  all  the  subsequent  disturbances  of  the 
gres-^bigaxrb. 

Under  the  head  of  Melaphyres,  are  included  all  the  varieties  of 
spilites,  trap,  amygdaloid,  wacke,  and  melaphyres,  which  may  all  be 
taken  as  one  great  series,  differing  in  the  minerals  included ;  and 
which  might  be  subdivided  into  four  groups  of  granular,  porphyritic, 
amygdaloidal,  and  variolitic  melaphyres.  Of  all  these  the  geological 
epoch  is,  according  to  the  author,  anterior  to,  oi  at  least  ootempora- 
neous  with,  the  gres-higarrb.  He  further  thinks,  that  the  successive 
appearance  of  dolomitic  beds^  is  in  some  way  connected  with  the 
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aaooessive  eruption  of  these  melaphyrea — not  altogether  by  subne- 
quent  alteration,  but  by  the  drcamstance  of  the  waters  at  these 
sneoeasiTe  times  holding  carbonate  of  magnesia  in  solation.  The 
meh^hyres  as  a  whole,  form  one  geological  formation  or  groap,  of 
whidi  the  first  appearance  followed  quickly  the  deposits  of  the 
earliest  beds  of  the  gres-bigarr^,  and  whidi  is  also  connected  with 
the  appeu-anoe  of  some  metallic  yeins,  and  of  gypsum  and  dolomite 
in  Provence  and  parts  of  Dauphin^. 

The  blue  quartziferous  porphyry,  in  which  the  paste  is  formed  of 
digodase,  and  in  part  of  albite,  with  dodecahedral  crystals  of  quartz, 
(which  forms  one  of  the  essential  elements,)  the  author  believes  to 
be  the  cause  of  the  disturbance  of  the  Esterel. 

The  trachytic  group  is  very  yariable  in  compomtion ;  as  to  age, 
apparently  anterior  to  the  miocene,  and  posterior  to  the  nummulitio 
group  of  the  middle  of  France.  The  basaltic  group  is  of  later  date, 
and  produces  very  marked  disturbances  and  alterations  in  the  rocks 
adjoining.  Of  the  several  &cts  stated,  M.  Coquand  gives  a  tabular 
view,  exhibiting  the  geological  period  of  the  production  of  the  several 
groups  of  igneous  rocks,  and  the  dass  of  veins  associated  with,  and 
dependent  on  them. 

Large,  however,  as  these  masses  of  igneous  rodcs  are,  to  get  a 
true  notion  of  their  relative  importance,  we  must  compare  their 
extent  with  the  area  of  the  seas  in  which  the  eruptions  occurred ; 
aad  thus — as  the  author  very  justly  remarked  in  reply  to  objections 
raised — ^it  would  appear  that  sudi  exhibitions  of  igneous  matter 
would  bear  a  smaller  proportion  to  the  area  over  which  deposits  were 
going  on  at  the  time,  than  the  recent  cases  of  the  formation  of  islands 
in  the  Mediterranean,  would  to  that  sea;  and  yet  no  one  would 
expect  any  appearance  of  disturbance,  other  than  very  local,  from 
such  a  cause. 

M.  Daubree  has  established  the  very  interesting  fact,  that  the 
granite  of  the  Yosges  at  Champ  du  feu,  was  produced  prior  to  the 
silttrian  rodcs  of  that  district,  in  which  rolled  masses  of  this  granite 
occur.  In  those  slates  fossils  are  found ;  while  at  the  other  side  of 
the  gramte  mass,  slates  occur,  in  which  no  fossils  have  hitherto  been 
noticed,  which  are  of  a  totally  different  lithological  character,  and 
which  are  traversed  in  all  directions  by  veins  of  the  granite.    There 
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are  thus  two  distinct  systems  of  slates,  intermediate  between  the  de- 
position of  which  the  graoite  intrusion  took  place.* 

In  two  communications  t  which  I  myself  brought  before  this  Society 
during  the  past  year,  I  had  occasion  to  point  out  the  distinct  evidence 
which  existed  as  to  the  age  of  the  granite  rocks  of  the  south-east  of 
Ireland ;  showing  unquestionably  that  the  granite  was  subsequent  to 
the  latest  silurian  rocks  we  found  in  the  same  district,  and  long  prior 
to  the  old  red  sandstone  conglomerates,  which  in  part  contained 
rolled  lumps  of  the  granite.  If  it  be  sought  to  ascertun  more 
closely  its  age,  it  must  be  borne  in  mind,  that  the  only  group  of  the 
silurian  series  represented  by  the  rocks  in  connexion  vrith  this  granite, 
is  the  lowest,  or  the  equivalent  of  the  Llandeilo  group ;  while,  at  the 
same  time,  the  occurrence  of  the  rolled  masses  of  granite  in  the 
conglomerate  of  the  old  red,  proves  not  only  the  existence  of  the 
granite,  but  further,  that  it  had  been  long  exposed  at  the  sur&ce, 
and  subjected  to  the  action  of  the  degrading  and  wearing  forces, 
which  formed  the  well  rounded  lumps  we  now  see  imbedded  in  the 
sandstones.  And  in  connexion  with  this  I  might  remark,  that  in 
such  enquiries  regarding  the  geological  epoch  at  which  certain  pro- 
trusions or  intrusions  of  igneous  rocks  have  occurred,  especially  of 
granites,  some  most  important  and  indeed  essential  considerations 
appear  to  me  to  be  too  frequently  overlooked  The  epoch  of  intru- 
sion is  often  taken  as  equally  that  of  protrusion.  The  time  at  which 
the  molten  matter  has  been  forced  into  and  among  the  stratified 
deposits  above  it,  has  been  confounded  with,  or  even  in  many  cases 
tacitly  assumed  to  be  the  same  as  that  at  which  the  same  igneous 
rock  has  come  to  the  surface,  and  there  become  subject  to  the  opera- 
tion of  ordinary  mechanical  forces.  Now,  especially  in  reference  to 
granite,  of  which  we  were  more  immediately  speaking,  no  misconcep- 
tion can  possibly  be  more  fruitful  of  error  than  this.  Independently 
altogether  of  the  physical  impossibility  of  conceiving  a  rent  in  the 
earth's  crust,  through  whidi  a  mass  of  matter  in  a  state  of  igneous 
fusion,  extending  for  some  sixty  miles  in  length,  and  occasionally 
fifteen  to  twenty  in  breadth,  (sudi  as  that  of  Wicklow  and  Wexford) 
could  come  to  the  surface,  without — to  use  the  forcible  words  of 

*  ComteB  Rendus,  torn  xxix.  page  114. 

t  Jour.  GeoL  Soc  Dublin :  On  the  Geology  of  the  County  Carlow,  vol  iv.  page  146. 

On  the  Geology  of  the  County  Kildare,  vol  iv.  page  150. 
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Darwin — ^the  vay  entrails  of  the  earth  gushing  oat,  it  must  be 
remembered,  that  nothing  is  more  thoroughly  established  than  this — 
that  the  peculiar  mineral  or  lithological  character  which  any  of  these 
igneous  masses  assomes,  depends  essentially  on  the  peculiar  dream- 
stances  in  which  it  is  placed,  or  the  peculiar  conditions  to  which  it  is 
subjected,  while  cooling.  As  far  as  we  know,  also,  certain  conditions 
of  pressure  and  continued  high  temperature  are  essential  to  the  pro- 
duction of  a  granite,  which  conditions  cannot  exist  at  the  sur&ce  of  the 
earth.  Granite,  therefore,  or  in  other  words,  the  formation  from  a 
molten  mass  of  mineral  matter,  of  that  peculiar  kind  of  lithological 
stractore  or  mineral  texture,  to  which  geologists  have  applied  the 
term  granitic,  being  the  result  of  certain  definite  conditions,  which 
conditions  have  not  existed  at  the  surface  of  the  earth,  the  mere 
occurrence  of  any  mass  of  granite  now  appearing  at  the  surface 
appears  to  be  in  itself  perfectly  conclusive  evidence  of  very  con- 
siderable changes  in  that  portion  of  the  earth's  surface  since  the 
formatbn  of  the  granite ;  for  had  the  fused  or  molten  mass  become 
subject  to  the  conditions  there  existing,  it  would  no  longer  have 
fermed  granite,  but  would  have  assumed  a  structure  very  different 
indeed  from  that  indicated  by  this  term.  The  forces  which  suddenly 
brought  the  cooled  mass  to  the  surface,  may  have  been  of  the  same 
kind,  or  the  result  of  the  same  general  cause ;  but  whatever  it  were, 
it  must  have  been  exerted  subsequently  to  the  consolidation  of  the 
mass,  under  conditions  very  dissimilar  to  those  which  could  exist  at 
the  surface.  While,  therefore,  the  occurrence  of  granite  pebbles  in 
any  rock,  proves  that  the  granite  from  which  these  pebbles  have 
been  derived,  ?ras  exposed  at  the  surface  prior  to  their  deposition, 
their  absence,  on  the  contrary,  can  only  be  taken  to  establish  the 
opposite  of  this,  tmd  even  this  not  conclusively;  but  will  by  no 
means  serve  as  a  proof  of  the  non-existence  of  the  granite,  or  in 
other  words,  of  the  subsequent  intrusion  of  it.  We  are  so  very 
prone  to  forget  the  successive  and  enormous  changes  through  which 
the  sur&ce  of  our  globe  has  passed,  and  to  reason  from  tacit  as^ 
somptims,  that  the  former  aspect  of  that  surface  has  been  very 
similar  to  its  present  one,  that  such  a  caution  appeared  desirable, 
I  have  felt  the  necessity  of  attending  to  it  frequently  myself,  and  I 
can  trace  the  results  of  a  negk>ct  of  such  considerations  in  the  state- 
ments of  others. 


174 

Dr.  Dale  Owen*  has  published  the  results  of  his  examinatioii  of 
the  northern  portion  of  the  United  States,  up  to  49^  of  north  latitude, 
embracing  the  Red  River,  Lake  Winnipeg,  Rainy  Lake,  and  the 
northern  border  of  Lake  Superior,  as  well  as  the  St.  Pierre  River, 
and  its  tributaries.  Though  not  entirely  completed,  he  thinks  sufiEi- 
cient  has  been  done  to  prove  that  there  are  five  or  six  distinct  beds 
containing  trilobites,  in  the  lower  group,  hitherto  supposed  to  be 
without  any  fossils  of  that  kind.  These  beds  are  entirely  below  the 
lower  magnesian  limestones  of  Wisconsin  and  Iowa,  which  b  the 
equivalent  of  the  lead-producing  limestones  of  Missouri,  and  of  the 
calcareous  group  of  New  York.  Some  of  the  trilobites  found  are 
remarkable  for  their  long  spiny  appendages,  occasionally  several 
times  as  long  as  the  body  of  the  animal. 

The  dev(mian  rocks  described  in  1847,  as  found  in  the  southern 
portion  of  the  Dubugue  district  of  Iowa,  have  been  proved  to  extend 
far  up  the  valley  of  the  river  Lower  Iowa,  and  of  its  tributary,  the 
Red  Cedar,  and  as  &r  as  Lime-creek  and  Shell-creek. 

Of  each  of  the  subdivisions  of  the  several  groups,  the  author 
gives  a  detailed  account.  Viewed  on  the  large  scale,  the  lower 
portion  appears  to  be  characterized  by  a  series  of  sandy  beds  with 
slaty  partings,  frequently  covered  with  lingulse  and  oboli,  and  with 
layers  containing  abundance  of  trilobites,  at  least  of  individuals ; 
the  upper  portion  is,  on  the  other  hand,  more  calcareous.  Working 
under  considerable  difficulties,  in  countries  almost  inaccessible,  much 
of  the  journey  performed  in  canoes,  carried  by  the  party  themselves 
across  the  country,  frequently  withont  seeing  a  human  being  for 
weeks.  Dr.  Owen  and  his  party  have  thus  tracked  out  the  great  lines 
of  subdivision  of  the  series  of  rocks  which  spread  over  this  enormous 
tract,  and  have  clearly  shown,  on  the  great  scale,  their  relation  to,  and 
agreement  with,  similar  groups  acknowledged  by  geologists.  They 
have  also  thrown  much  light  on  the  economic  relations  of  the  dis- 
trict, and  have  pointed  out  the  occurrence  of  numerous  veins  of  lead, 
&c.,  a  portion  of  which  has  been  already  opened,  and  with  profit. 

Professor  Nicolf  has  more  fully  established  the  silurian  age  of  the 
slate  rocks  of  the  south-east  of  Scotland,  having  discovered  graptolites 
in  them  in  several  localities.     He  has  found  six  species,  one  of 

*  BuH  Soc,  Gcol.  France,  torn  vi.  page  419. 

t  Qnar.  Jour.  GeoL  Soc.  London,  1860,  page  65. 
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18  new  {G. grieskmmms^  and  they  all  tend  to  show  that  these 
slates  belong  to  the  lower  silnrian,  uid  are  eqoiyalent  of  the  Llandeilo- 
flag  series.  Mr.  Nicol  points  out  the  close  resemblance  which  these 
rodu  and  their  contained  fossils  have  to  the  silurian  rodcs  of  the 
Coonty  of  TjrcHie,  described  by  Portlock.  He  gives  a  rode  estimate 
of  Uie  thidmeaB  of  these  deposits,  derived  from  calculating  an  average 
dip  over  a  known  extent  of  surface ;  and  supposes  that  they  have  a 
^yilnrmwi  of  forty  thousand  feet.  Exceeding  caution  is  necessary  in 
admitting  the  truth,  even  as  a  very  rude  approximation,  of  sudi 
calculations.  Indeed,  with  the  older  rocks  in  these  countries,  there 
are  very  few  instances  in  which  they  are  not  more  apt  to  lead  astray 
than  otherwise,  for  they  proceed  on  an  assumption  which  everything 
seems  to  disprove,  namely,  the  constancy  of  dip  either  as  to  direction 
or  amount  And  I  feel  perfectly  satisfied  that  many,  if  not  most  of  the 
estimated  thicknesses  of  the  older  stratified  rocks  will  be  enormously 
diminished,  when  the  districts  in  which  they  occur  are  more  closely 
examined.  A  thickness  of  regularly  stratified  deposits  of  an  uniform 
average  eharaetery  and  regularly  superimpoaed  during  the  period  of 
ike  existence  of  the  same  group  of  organized  creatures,  amounting  to 
nearly  eight  miles,  is  to  my  mind,  an  impossibility,  or  nearly  so ; 
inasmuch  as  the  production  of  such  a  series  must  involve  such 
continuous  changes  of  level  of  land  and.  sea,  and  such  continued  and 
immense  degradation  of  previously  existing  rocks  to  furnish  the  mate- 
rials, as,  under  the  circumstances  of  the  case,  appear  to  me  totally 
inadmissible. 

Professor  Nicol  derives  from  the  structure  of  the  south-east  of 
Seodand,  as  he  has  described  it,  some  very  forcible  objections  to  M. 
Elic  De  Beaumont's  theory  of  the  system  of  elevations,  and  further 
points  out  the  interesting  connexion  of  the  position  of  some  axes  of 
elevation  with  remarkable  physical  peculiarities,  particularly  the 
river  drainage.  He  believes  that  the  very  irregular  boundary  line 
between  the  old  red  sandstone  and  the  Silurians  in  the  south,  as 
ontrasted  with  its  nearly  straight  line  on  the  northern  margin,  is  to 
be  accounted  for  by  the  circumstance  that  the  old  silurian  rodka  on 
the  north  formed  a  sea  coast,  where  they  were  exposed  to  the  wasting 
influence  of  an  open  sea,  while  the  southern  portion  was  being  out 
into  valleys  by  river  action.  Professor  Nicol  concludes  Ws  paper  by 
descriptions  of  the  graptolites  found  in  these  rocks. 
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M.  Tchihatchef*  has  given  a  brief  sketch  of  the  results  of  his  long- 
continued  researches  in  Asia  Minor^  during  which  he  believes  he  has 
established  the  fact  of  devonian  rocks  covering  a  large  portion  of  that 
country,  and  that  the  '^  gypsum  and  red  sandstone"  formation,  the 
age  of  which  was  unknown,  contains  nummnlites;  and  as  to  the 
area  covered,  is  the  most  extensive  formation  in  Asia  Minor. 

Mr.  Hamilton  who,  in  conjunction  with  Mr.  Strickland,  had 
already  contributed  much  to  the  geology  of  other  portions  of  Asia 
Minor,  has  now  published  his  observations  in  the  more  eastern  parts 
of  the  country.  The  extent  and  variety  of  the  igneous  rocks  which 
have  pierced  and  disturbed  the  area  is  very  remarkable,  while  the 
stratified  rocks,  being  for  the  most  part  deficient  in  fossils,  it  is 
difficult  to  give  any  definite  classification  of  them.  He  has  sabdi- 
vided  them,  therefore,  into  two  great  groups  of  secondary  and  tertiary ; 
the  former  being  of  two  ages,  one  the  lower  secondary,  probably 
representing  the  Jurassic  or  oolitic  system ;  the  other,  the  upper 
secondary,  probably  corresponding  to  the  cretaceous  system.  Upon 
them  rest  the  nummulitic  group,  basins  of  rock  salt,  marl  and  gypsum, 
-and  other  rodcs.  The  mineral  character  and  arrangement,  as  far  as 
it  could  be  ascertained,  of  these  several  groups  of  deposits,  is 
described.t 

The  geology  of  the  several  countries  visited  by  the  American 
exploring  expedition  has  been  published — a  large  volume  fiill  of 
details,  and  illustrated  by  a  volume  of  plates  of  fossils.  Among  other 
notices,  we  have  from  M.  Dana  an  account  of  the  geology  of  Upper 
California,  which  has  excited  so  much  of  public  attention  from  the 
abundance  of  gold  found  there,  and  some  valuable  information  on  the 
same  district  has  been  also  contributed  by  the  Rev.  C.  S.  Lynam.^ 

Mr.  Dawson  has  described  in  considerable  detail,  the  appearance 
presented  by  the  curious  masses  of  gypsum  and  associated  marls 
which  occur  at  Plaistercove,  in  the  Strait  of  Canseau,  near  Cape 
Breton,  and  endeavoured  to  point  out  the  successive  steps  in  its 
formation  § 

Professor  GOppert,  whose  contributions  to  Fossil  Botany  are  well 

*  Quar.  Jour.  GooL  Sue.  London,  1849,  page  860. 
t  Qoar.  Jour.  Geol.  Soc  London,  1849,  page  862. 
X  SiUimans'  Journal,  1849,  page  290  and  305. 
§  Quar.  Jour.  GeoL  Soc.  London,  1849,  page  835. 


177 

known,  has  published  the  essay  on  the  ooal  formation  of  Silesia^  to 
which  the  Haarlem  Scientific  Society  awarded  its  prize.  In  this 
yalnable  work,  iUustrated  with  numerous  plates  of  the  fossil  plants 
iband  in  the  coal  measures  of  that  country,  the  question  of  the  origin 
di  the  coal,  whether  from  drifted  yegetable  matter,  or  from  the 
decay  and  subsequent  mineralization  of  plants  growing  on  the  spot, 
is  fully  discussed ;  and  with  more  especial  reference  to  Silesia,  the 
distinctive  peculiarities  of  the  ooal  beds  in  upper  and  lower  Silesia 
are  ably  pointed  out. 

M.  Saemaan  has  given*  a  general  sketch  of  the  relation  of 
the  dialk  group  of  the  north  west  of  Germany,  and  of  the  same 
formation  in  France.  He  considers  the  unierer^kreide-mergel  of  M. 
Boemer,  to  be  the  true  representative  of  the  white  chalk,  containing 
Ananeh^tef  avata,  TerebrahUa  defrancHy  eamea,  Ostrea  vesicuiaria, 
Plagiasioma  ^rinotuniy  belemnitella  fnucronaia,  and  a  tooth  of  mas- 
oBounts.  In  opposition  to  this  opinion,  was  the  idea  that  cephalopods 
with  ornamented  septa  (a  eUisona  deemi^bet)  ceased  in  the  upper 
chalk,  while  in  reality  they  attain  a  great  size  in  it.  The  ammO' 
niies  perampius,  usually  quoted  to  prove  the  age  of  this  deposit, 
b  not,  according  to  M.  Saemaan,  the  species  known  under  that 
name  in  Touraine,  being  more  nearly  related  to  A.  lewenensis. 
The  bed  below  this  in  the  upper  part  is  fiill  of  green  grains,  of  a 
very  marked  colour,  which  gradually  decreases  in  the  lower  parts. 
It  is  very  poor  in  fossils,  but  contains  ammaniies  varians,  fortunately 
characteristic,  and  which  proves  it  to  be  the  equivalent  of  the  upper 
chloritic  chalk.  Next  below,  we  have  a  compact  limestone,  grey  and 
marly,  much  like  some  of  the  varieties  of  the  planerkalk  of  Saxony,  and 
oontabing  many  tnoceramus  m^tiiaides.  The  lower  bed  is  a  grey- 
brown  friable  argillaceous  sandy  bed,  not  calcareous,  containing  much 
pisolitic  iron.  The  lower  portion  has  no  grains  of  quartz,  the  iron  alone 
forming  the  base,  and  it  rests  directly  on  the  coal  measures.  This  is 
the  kils  conglomerat  of  M.  Roemer,  considered  for  a  long  time  to  be  the 
equivalent  of  the  Neocomian.  The  fossils  from  it,  however,  all  tend 
to  show  that  it  is  the  representation  of  the  upper  green  sand,  such  as 
ostrea  carinata,  exogyra  haliotidea,  disooidea  subuculus ;  and  there  is 
not  a  single  neocomian  fossil  (exogyra  nnucUa,  quoted  by  Roemer, 

•  Bull.  Soc.  GeoL  France,  torn,  vi.,  page  446. 
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being  probably  a  mistake.)  The  hik  eonglomerai  agrees  most  re- 
markably with  the  taurtia  described  by  D'Archiac^  and  to  whidi  we 
referred  last  year.  There  are  the  same  terebratnlce;  as  T,  byolieatOy 
laiissima,  pcnuncosta,  canaUcuhta,  mtcifofTMs,  nermemis  (longiros- 
tris  of  Rcemer^)  tomacensts,  subundcUa  (Roemer.) 

The  lower  portion  of  the  same  group — the  hUsthon  of  Roemer, 
equally  contains  no  neocomian  fossils,  according  to  Saemaan,  nor  has 
he  found  any  trace  of  the  gault  in  Germany. 

Among  the  most  important  communications  which  I  noticed  last 
year,  it  will  be  recollected  was  Sir  Roderick  Murchison's  determi- 
nation of  the  age  of  the  great  and  widely  extended  group  of  rocks 
containing  nummulites.  At  that  time,  this  valuable  paper  had  not 
been  published  at  full,  and  I  was  obliged  to  rest  satisfied  with  brief 
abstracts.  Since  then,  however,  it  has  appeared,  and  it  is  certainly 
one  of  the  most  important  contributions  to  geological  knowledge 
whidi  recent  years  have  afibrded,  whether  we  consider  the  amount 
of  observations  grouped,  or  the  importance  of  the  classification  now 
introduced. 

For  the  details  of  Sir  R.  Murchison's  labour,  and  the  numerous 
and  satis&ctory  proofs  on  which  he  bases  his  conclusions,  I  must, 
however,  refer  to  the  paper  itself,  which  will  be  read  with  pleasure 
by  every  geologist. 

Bearing  on  the  same  subject,  M.  Victor  Raulin  has  added  to  his 
former  communications  some  additional  notes  on  the  nummulitio 
rocks  of  the  Pyrenees,  and  has  shown  that  what  he  had  before 

established  for  the  western  portion  is  equally  true  for  all,  viz 

that  the  cretaceous  group  is  there  as  perfect  in  its  upper  portion,  as 
in  the  basin  at  Paris,  or  at  Maestricht ;  and  he  thinks  there  are  not 
even  plausible  reasons  for  supposing  the  terrain  a  nummulites  to  be 
any  part  of  it.*  M.  De  Vemeuilf  has  established  the  range  of  the 
nummulitic  group  in  the  Asturias,  and  has  there  entirely  confirmed 
the  views  of  Sir  Roderick  Murchison.  M.  De  Zigno,  also,  in  a 
general  sketch  of  the  geology  of  the  Venetian  Alps,  (in  which  J  he 

*  BuIL  Soc  GeoL  France,  torn,  vi  page  53L 
t  PhiL  Magazine,  July  1849,  page  84.    He  has  also  pointed  out  some  peculiari- 
ties in  the  carboniferous  group  of  that  country,  and  states  that  the  coal  there  is 
subordinate  to  the  mountain  limestone,  as  in  Northumberland  and  Scotland. 

X  Comtes  Rendus,  torn  xxix.  page  15. 
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atatefl^  that  by  the  guidance  of  foadls  alone^  he  has  been  able  to 
identify  the  triaasic,  lower  and  middle  oolitic  groops,  and  traces  of  the 
upper,  and  to  point  out  the  several  divisions  of  the  cretaceous  group,) 
has  subdivided  the  tertiaries  of  that  district^  which  had  hitherto  been 
all  grouped  together^  and  considered  miocene^  into  eocene,  miocene 
and  pliocene;  and  has  satisfied  himself  that  the  nummblites  are 
altogether  eocme.  He  corrects  an  error,  into  which  he  had  formerly 
been  led  by  imperfect  specimens,  supposing  that  he  had  found  num-> 
mulites  in  the  acaglia,  and  he  now  thinks  that  the  nummulite  is  the 
most  diaracteristic  fossil  of  the  eocene  group. 

The  eoorae  rocks  of  America  have  been  illustrated  by  Uie  memoirs 
of  Mr.  C.  S.  Hale,  on  the  geology  of  south  Alabama,^  the  surface  of 
almost  the  entire  state  being  composed  of  rocks  referable  to  that 
geological  epoch ;  and  of  Mr.  Holmes^  who  has  described  the  forma- 
tion on  which  Charleston,  South  Carolina,  stands.  This  author 
alao  gives  a  Tist  of  one  hundred  and  forty-seven  species  of  post- 
plioeene  fosails  from  the  beds  there ;  detailing  at  the  same  time  the 
sectioii  of  the  eocene  beds,  including  the  remarkable  one  in  which 
tbe  zeugMon  has  been  found,  and  entering  into  detailed  particulars 
as  to  the  structure  and  arrangement  of  the  series, 

M.  Hebert  has  very  carefully  examined  the  fossils  derived  from 
the  tertiary  argillo-sandy  beds  of  limbourg  in  Belgium,  and  thinks 
that  M.  Nyst  has  been  in  error  in  referring  them  to  the  parallel  of 
tbe  calemre  grottier y  to  which  they  have  but  slight  analogy,  and 
according  to  M.  Hebert  not  a  single  identical  fossiL  He  points  out 
(or  each  species  the  differences  between  those  assigned  by  M.  Nyst 
to  the  Paris  Basin,  and  to  the  beds  of  limbourg.  He  thinks  these 
beds  are  really  the  equivalent  of  the  otirea  cycUhuia  beds  of  the 
Paris  baam,  whidi  occur  at  the  base  of  the  fifth  group  of  Brongniart 
and  Cuvier,  (»r  the  second  marine  group.  This  conmiunioation,  if 
M.  Heberf  s  results  be  substantiated  by  fiirther  enquiry,  will  efied 
a  great  dumge  in  the  classification  of  the  tertiaries  of  Belgium.^ 

M.  Prestwich  has  established  the  existrace  of  s<HEie  fossiliferoua 
beds,  overlying  the  red  crag  at  several  pomts  in  Suffolk,  and 
remaricably  contrasting  with  it  by  the  perfect  evidence  they  afford 

*  Sminuas*  Joomal,  November,  1848,  page  154. 
t        Do.        Do.      March,       1849,  page  187. 
}  BoU.  Soc  Geol.  France,  torn  tL  ptge 
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of  the  quiet  and  tranquil  deposition  from  which  they  resulted. 
The  organic  remains  also^  instead  of  occurring  heaped  together  in 
confusion,  and  often  fragmentary,  as  is  generally  the  case  in  the  crag, 
are  regularly  perfect,  and  lie  in  the  position  in  which  the  animal 
lived :  the  bivalves  have  cons^tly  both  valves  together.  These  sands 
and  days,  from  ten  to  twenty  feet  thick,  are  immediately  overlaid 
by  the  coarse  clay-drift.  Out  of  twenty-three  species  of  shells,  only 
one,  or  possibly  two,  do  not  occur  recent;  all,  or  nearly  all,  occur  in 
beds  of  the  age  of  the  Clyde  pleistocene  beds,  and  the  whole  charac- 
ter of  the  fauna  is  arctic.  The  paper  is  distinguished  by  that 
conscientious  and  accurate  attention  to  detail,  and  that  simple  and 
effective  statement  of  facts,  which  have  characterized  all  M. 
Prestwich's  communications. 

Mr  Bingler  Thomson*  has  been  led,  by  the  unvarying  position 
in  which  the  bivalve  and  univalve  shells  are  found  in  the  crag  of 
Suffolk  and  Essex,  to  speculate  on  the  cause  of  this  fact.  He  observes 
that  the  countless  number  of  pectunculi  and  other  shells  are  deposited 
in  layers  of  various  thickness  from  six  inches  to  as  many  feet,  ''  each 
shell  having  its  inside  concavity  downwards,  and  the  umbones  of  the 
shells  having  in  general  an  easterly  direction."  He  found  by  re- 
peated experiments,  that  in  waters,  whether  at  rest  or  in  motion, 
the  shells  were  invariably  deposited  with  their  concavity  or  inside 
upwards,  and  univalves  with  their  mouths  upwards ;  and  frt>m  this 
not  being  the  case  in  the  crag,  inferred  that  although  water  may 
have  transported  them  to  their  present  localities,  it  could  not  have 
been  the  cause  of  their  actual  position.  And  suspecting  the  wind 
might  be  so,  numerous  experiments  were  made,  and  it  was  observed, 
that  in  all  cases  the  shells,  however  originally  placed,  were  turned 
over  or  came  to  rest  with  their  concavity  downwards,  and  with  their 
umbones  turned  towards  the  point  from  which  the  wind  blew.  If 
these  experiments  be  considered  conclusive,  the  shells  in  the  crag, 
which  present  this  remarkable  arrangement,  must  have  been  left  dry, 
and  subjected  to  the  force  of  a  long  continued  east  wind,  probably  of 
considerable  force.  These  speculations  of  Mr.  Ringler  Thomson, 
appear  to  me  very  interesting  and  curious,  as  opening  up  a  class  of 
observations  which  may,  by  judicious  extension,  be  fruitful  of  im- 
portant deductions  regarding  the  forces  which  have  tended  to  modify 

*  Qoar  Jour.  GeoL  Soc.  LoDdon,  1849,  page  854. 
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the  disposition  of  materiab  on  the  earth's  surface  at  early  as  well  as  at 
recent  geological  epochs.  On  more  occasions  than  one  in  this  Society^ 
and  eren  so  recsently  as  in  December  last^  I  haye  had  occasion  to 
notice  the  peculiar  character  and  disposition  of  some  of  the  sandy 
masses  in  the  older  slates,  and  to  point  out  how  perfectly  analogous 
they  were  in  their  arrangement  and  materiab,  to  many  of  the  sand 
dunes  of  the  present  day,  (excepting,  of  course,  their  subsequent 
induraticm.)  And  I  feel  satisfied  that  many  more  instances  could  be 
adduced,  in  which  the  wind,  as  well  as  waves,  could  be  shown  to 
have  been  a  very  effective  agent  in  producing  or  modifying  geological 
results.  And  if  in  such  enquiries,  we  can  derive  additional  evidence 
from  the  position  of  the  fossils  imbedded,  we  most  gladly  accept  the 
slightest  glimmer  of  additional  light,  which  such  observations  are 
calculated  to  throw  on  the  origin  and  mode  of  formation  of  the 


In  a  brief  notice  of  the  tertiary,  and  some  recent  deposits  in  the 
Island  of  Nantudcet,  by  Messrs.  Desor  and  Cabot,  the  authors 
describe  the  varying  mineral  character  and  position  of  the  beds  of 
sand,  gravel,  and  clay,  which  rest  upon  the  tertiary  clay  of  that 
distoicty  and  whidi  are  considered  as  forming  part  of  the  *'  drift." 
And  from  tiie  similarity  of  the  fossils  found  in  these  beds  at  Nan- 
tucket, to  those  of  the  newer  pliocene  of  the  southern  States,  the  authors 
conclude  that  they  form  a  link  between  the  northern  and  southern 
d^KMnts ;  and  that,  instead  of  considering  them  as  so  many  distinct 
formationB,  we  must  henceforth  view  them  simply  as  modifications  of 
the  same  great  deposit,  the  result  of  the  same  agencies ;  these  being 
ooeanie  tide-currents  along  the  whole  coast  of  the  United  States-^ 
local  variations  being  fully  accounted  for  by  local  changes  in  the 
strength  or  direction  of  these  currents.* 

M.  Collomb  has  endeavoured  to  bring  into  a  chronological  ar- 
raogemoit,  the  quaternary  deposits  of  the  valley  of  the  Rhine,  more 
e^>eciaUy  with  a  view  to  establishing  the  connexion  between  those  in 
the  plains  and  those  in  the  mountains.t 

In  the  plains,  these  deposits  consist  of  two  distinct  groups 

let  lower,  of  sand  and  pebbles. 

2nd  upper,  of  sand,  clay,  and  marl,  or  lehm, 

*  Qojur.  Jonr.  GeoL  Soc.  London,  1849,  page  840. 
t  BuU.  Soc  GeoL  France,  torn.  vi.  479. 
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The  lower  partis  caUed  by  M.  D.  Archiac,  the/omuUion  erratique. 
The  upper  has  many  names^  lehnty  loessy  diluviom,  aodent  aUavion, 
&c.,  but  all  authors  agree  in  distmgoishing  these  two  groups.  In 
the  upper  group  or  lehm,  uiaety-six  species  of  shells  have  been 
found  by  Messrs  Braon  and  Walchner ;  of  these  fifty-six  are  terres- 
trial,  and  forty  fluviatile ;  seven  belong  to  living  species,  and  nine 
others  are  probably  only  varieties  of  living  species.  Those  fbrms, 
however  whidi  are  most  common  now,  are  the  rarest  in  the  leim^  and 
vice  verta.  The  very  common  recent  species,  whidi  love  warm  uid 
dry  exposures,  never  occur  in  the  lehm,  while  the  perfect  preser- 
vation of  the  shells  proves  that  they  lived  where  their  remains  are  now 
found.  Besides  these,  we  have  remains  of  JSlephas  primigenktSy 
Rhxnocefos  tichorkinus,  Equus  eabaUus/ossilis,  Bospriscus,  Cervus 
eurycerosy  and  other  extinct  quadrupeds,  the  remains  of  which  are 
very  little  rounded  or  altered;  and  it  is  not  uncommon  to  find 
a  large  portion  of  the  bones  of  the  same  animal  still  united. 

In  a  similar  manner  the  formation  in  the  mountains  is  composed 
of  two  distinct  groups,  which  have  a  chronological  relation  with  those 
of  the  plains,  but  differ  essentially  in  their  composition,  their 
external  aspect,  and  the  arrangement  of  their  materials.  One  of 
these  has  been  called  terrain  erratique ;  but  to  avoid  all  confusion 
arising  from  this  name,  the  author  purposes  to  call  it,  including  the 
moraines,  erratic  blocks,  and  all  debris  of  every  kind  transported  by 
ancient  glaciers,  the  terrain  placiaire.  This  distinction  is  especially 
necessary,  as  the  '<  terrain  glaciaire,"  and  the  *^  terrain  erratique"  are 
not  cotemporaneous.  There  is  no  question  that  among  the  mountains, 
these  deposits  have  had  a  glacial  origin ;  but  the  ancient  glaciers 
which  formed  them  have  never  extended  into  the  plains  of  the  Rhine 
nor  of  the  Moselle.  Besides  this  glacial  formation,  there  u  in  all  the 
valleys  of  the  Y osges  mountains,  another  which  the  author  provi- 
sionally calls,  formation  inferieure.  It  fills  the  lower  parts  of  the 
valleys — is  composed  of  the  same  elements  as  the  glacial  deposits, 
but  differs  essentially  from  them  in  the  degree  of  wear  of  the 
materials,  and  in  the  place  which  it  occupies,  being  constantly  below 
the  other.  It  is  besides  always  stratified — ^large  blodcs  are  rare^ 
sand  and  gravel  prevail.  On  this  formation,  wherever  the  rock  tit 
titu  is  not  exposed,  rest  the  moraines. 

Above  both,  there  are  sometimes  turf-bogs,  frequently  caused  by 
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the  glacial  moraiDes  having  dammed  back  the  water,  and  caused 
marshy  ground,  on  which  peat  grew,  and  these  seem  to  indicate  the 
termination  of  the  glacial  period,  and  the  commencement  of  the 
existing  order  of  things.  This  passage  he  believes  to  have  been  very 
gradual,  bat  marked  by  a  greater  force  of  watery  currents,  &c.  than 
at  present ;  this  additional  force  arising,  not  from  the  melting  of  the 
glaciers — which  before  this  had  retired  to  the  limits  they  occupy  at 
present — but  to  tbe  naked  and  unclothed  surface  of  the  ground,  arising 
from  the  action  of  these  glaciers,  and  before  there  had  been  time  for 
it  to  become  clothed  again.  This  state  of  things  has  given  rise  to 
old  torrent  beds,  in  some  of  which  torrents  still  flow,  but  in  many 
Dot. 

Such  being  the  deposits  in  the  valleys  of  the  Yosges,  what  is  the 
chronological  connexion  between  these  and  those  found  in  the  plains  ? 
Now  the  lower  deposit  of  the  plains  is  perfectly  continuous  with  the 
lower  deposits  of  the  hills ;  it  does  not  differ  in  the  nature  of  its 
materials,  but  only  in  the  mode  of  their  aggregation,  being  horizontal 
and  continuous  in  the  plains,  but  in  terraces  in  the  bill-valleys. 
These  are  therefore  identical.  The  lehniy  on  the  other  hand,  is  not 
80  easily  traced ;  it  does  not  spread  into  the  mountain  valleys  at  all, 
bat  is  constantly  separated  from  the  moraines  there,  by  a  band  of 
pebbly  siuid.  In  fact,  the  author  supposes  this  lehtn  to  be  nothing 
but  the  mud  of  glaciers,  not  deposited  or  lefl  by  the  glader  itself, 
but  derived  from  the  glacier,  and  deposited  by  water,  rivers,  &c. 
in  the  plains. 

Thus  we  have,  as  the  three  necessary  results  of  the  existence  of 
these  glaciers,  the  striee  and  polbhing  of  the  rocks,  and  the  moraines 
10  the  mountain  valleys,  and  thirdly,  tbe  mud,  in  what  is  now  called 
the  lekm.     All  the  shells  found  in  the  latter  indicate  a  period  of  cold. 

H.  Collomb  therefore  concludes,  that  the  two  quaternary  deposits 
of  Uie  basin  of  the  Rhine,  viz. — the  lower,  or  erratic,  of  M. 
D'Ardiiac,  and  the  upper,  or  lehnty  in  the  plains,  correspond  chro- 
nologically witb  the  lower,  and  witb  the  upper,  or  glacial,  of  the 
mountains — tbe  striae,  morunes,  and  the  lehm  being  the  results  of 
one  and  the  same  cause,  and  not  separated  chronologically. 

In  ocmnexion  with  these  deposits,  M.  Scipio  Oras  has  arrived  at 
tbe  following  conclusion  with  regard  to  the  Alps : — 

1st.     The  vegetation  which  clothed  the  Alps  at  tbe  close  of  the 
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tertiary  epoch,  and  of  which  the  existence  is  proved  by  the  various 
deposits  of  lignite,  as  well  as  various  remains  of  ruminantia  and 
paehydermata,  had  completely  disappeared  at  the  period  of  the  traa-> 
sport  of  erratic  blocks. 

2nd.  This  vegetable  denudation  ccmfirms  the  hypothesis  of  an 
extraordinary  exteosion  of  glaciers,  covering  the  Alps,  at  the  epoch 
of  Uie  erratic  phenomena. 

3rd.  Afterwards,  by  the  return  of  a  milder  temperature,  this 
covering  of  snow  and  ice  was  removed,  and  their  flanks,  then  entirely 
naked,  were  exposed  for  a  long  period  to  the  powerful  action  of  at- 
mospheric causes.  It  was  at  this  time  that  most  of  the  deep  ravines 
and  funnel-shaped  cavities  were  formed,  and  the  materials  produced 
deposits  posterior  to  the  erratic  blocks,  but  still  anterior  to  historic 
time. 

4th.  After  a  considerable  time  vegetation  spread  again  over  the 
the  Alps,  and 

5th.  Finally,  Man  commenced  to  inhabit  the  district. 

M.  Studer  has  studied  the  quaternary  deposits  of  the  Tyrol,* 
where  he  finds  an  enormous  development  of  the  ''erratic  blodc" 
group  composed  of  gravel  and  sand.  This  appears  to  have  filled, 
before  the  existent  epoch,  a  large  portion  of  the  valleys.  There  is 
an  immense  development  of  it  near  Insbruck.  M.  Studer  thinks  it 
evident  Uiat  these  deposits  belong  to  a  state  of  things  during  which 
the  indmation  of  the  river  courses  was  mudi  less  than  it  b  at  present ; 
and  he  supposes  the  cause  of  this  difference  to  be  a  continental  ele- 
vation, similar  to  that  now  taking  place  in  Scandinavia — an  eleva- 
tion quite  dbtinct,  however,  from  that  which  caused  the  eastern  Alps 
to  appear,  since  the  "  diluvium,"  although  raised,  b  not  dislocated, 
nor  have  the  rocks  supporting  it  suffered  any  great  contortions  since 
its  deposit. 

Sir  Roderick  Murchison  has  discussed  the  whole  question  of  the 
diaracter  and  dbtribution  of  the  superficial  detritus  of  the  Alps,  and 
believes  that  the  physical  phenomena  of  the  Alps  and  Jura  are  such 
as  to  force  tiie  geologbt  to  restrict  the  former  extension  of  glaciers 
in  that  country  within  very  mudi  narrower  limits  than  Agassis, 
Charpentier,  and  Forbes  had  supposed.    He  shows,  from  the  still 

*  Ron.  Soc  GeoL  Fmnce,  torn  rl  p«g«  446. 
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existbg  lemnants  <>f  the  water-worn  and  water-deponted  detritus 
whidi  exist  at  considerable  heights  on  the  sides  of  the  valleys,  that 
water  entered  into  those  valleys,  then  at  a  considerably  lower  level 
(two  thousand  or  three  dioosand  feet)  than  now.  It  is  asserted  that,  as 
each  Racier  is  fi:»rmed  in  a  transverse  upper  depression,  these  glaciers 
have  l^  their  movements  pushed  their  moraines  across  the  longitu- 
dinal valley,  and  have  not  united  to  form  one  great  glacier  in  it :  and 
thus  proving  that  not  even  the  upper  longitudinal  valleys  around 
Mont  Blanc  were  ever  filled  generally  with  glaciers,  he  thinks  it 
rerj  easy  to  sihow  that  the  lower  and  great  trunk  valleys  of  the 
Arve,  the  Doire,  and  the  Rhone,  have  no  trace  of  moraines,  although 
they  contain  large  erratic  blocks  irregularly  dispersed ;  all  the  other 
detritus  IB  more  or  less  water-worn,  and  this  to  great  heights  above 
the  present  bottom  of  the  valleys.  He  supposes,  therefore,  that  the 
eonntry  of  the  Alps  and  Jura  has  undergone  great  and  unequal 
elevation  sdnee  the  period  of  the  formation  of  the  earliest  glaciers ; 
and  that  these  elevations  dislodged  great  portions  of  these  glaciers, 
'^ which  floated  away  many  huge  blocks  on  ice,"  and  ^'hurled  on 
vai^  turbid  accumulations  of  boulders,  sand,  and  gravel." 

AD  the  detritus  in  the  low  and  undulating  region  between  the 
Alps  and  the  Jura  is  water-worn,  and  does  not  any  where  occur  as  a 
true  moraine,  while  the  great  granite  blocks  from  Mont  Blanc,  which 
are  foond  on  the  Jura,  appear  to  Sir  Roderick  Murcluson  to  have 
been  translated  there  by  ice  floats,  when  all  the  intermediate  country 
was  under  water.  The  surface  of  the  whole  country  has  since  been 
much  changed  by  considerable  and  irregular  elevations. 

In  this  general  resum^  of  the  prominent  facts  regarding  the  dis- 
tribution of  the  detritus  of  the  Alps,  Sir  Roderidc  Murchison  has 
thus  appealed,  in  explanation  of  the  phenomena,  to  the  united  forces 
of  glaciers  and  ice-borne  materials. 

Bearing  on  the  subject  of  glaciers,  we  have  had  a  very  interesting 
eommnnication  from  Mr.  John  Ball,  on  the  former  existence  of  small 
glaciers  in  a  part  of  the  County  of  Kerry.  The  author  describes 
the  phenomena  observed  in  two  or  three  places.  On  the  side  of 
Connor  Hill,  between  Loughs  Doon  and  Beime,  on  the  steep 
northern  slope  of  Brandon  Hill,  above  Lough  Cruttia,  and  on  the 
north-eastern  side  of  Purple  mountain,  Killamey.  The  several 
fiicts  were  clearly  given,  and  the  supposed  extent  of  the  glaciers 


186 

pointed  out^  m  evidenced  by  the  heaps  of  detritus  representing,  accord- 
ng  to  Mr.  Ball,  the  moraines  formerly  deposited  by  these  glaciers. 
From  the  facts  noticed,  Mr.  Ball  concludes,  that  whatever  may  have 
been  the  climatal  condition  of  this  country  prior  to  the  existence  oi 
these  glaciers,  the  mean  temperature  at  that  time  cannot  have  been 
excessively  low,  nor  such  as  could  have  admitted  of  any  consider- 
able extension  of  glaciers  in  the  adjoining  district ;  for  the  extent  of 
this  glacier  at  Lough  Doon,  even  under  the  probably  different  condi- 
tions of  elevation  of  the  land  above  the  sea  at  the  time  was,  accord- 
ing to  Mr.  Ball,  very  limited  indeed.  And  secondly,  be  considers 
that,  therefore,  the  conditions  which  gave  rise  to  these  small  glaciers, 
must  have  continued  with  tolerable  uniformity  for  very  long  periods ; 
as  it  must  be  difficult  otherwise  to  stccount  for  the  amount  of  matter 
in  the  moraines,  considering  the  slow  rate  of  motion  of  small  glaciers, 
the  limited  surface  of  rock  from  which  the  fragmentary  materials 
were  to  be  derived,  and  the  small  proportion  of  those  fragments 
which  would  be  deposited  on  the  lateral  moraine.* 

The  phenomena  of  striated,  furrowed,  and  smoothed  surfaces  of 
rock  had  been  noticed,  as  occurring  in  the  County  of  Kerry,  many 
years  since,  first  by  Mr.  C.  W.  Hamilton  before  this  Society  in  1843, 
when  he  exhibited  some  excellent  illustrative  sketches ;  subsequently. 
Professor  Airy  had  at  the  Meeting  of  the  British  Association,  at 
Cork,  mentioned  some  instances  in  which  similar  scratchings  had 
been  observed  by  him.  During  the  past  year,  Mr.  W.  C.  Trevelyan, 
has  stated,  that  be  had  noticed  similar  polishing  and  scratching 
of  rocks  in  several  parts  of  Ireland,  as  at  Limerick,  on  the  clifi&  at 
Kilkee,  and  at  Howth,  near  Dublin,  where  the  Society  will  recollect 
I  noticed  their  occurrence  several  years  since.  Indeed  it  is  difficult 
to  conceive  bow  any  one  could  visit  some  of  the  districts  mentioned, 
as  for  instance,  the  County  of  Kerry,  where  the  absence  of  any  drift 
covering  allows  the  surface  of  the  rocks  to  be  well  seen,  without 
being  at  once,  and  most  forcibly,  struck  with  the  peculiarly  well 
marked,  and  beautifully  defined  furrowing,  polishing  and  scratching 
which  every  surface  of  rock  presents.  There  is,  for  iastanoe,  scarcely 
a  square  yard  of  rock  surface  in  the  neighbourhood  of  Glengariff,  on 
which  such  strise  cannot  be  distinctly  seen.     The  occurrence,  however 

•  Jour.  GeoL  Soc.  Dublin^  Vol  ir.  puge  151. 
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ef  these  scratcbings,  over  such  extended  surface,  at  elevations,  reaching 
to  even  1,300  and  1,400  feet  above  the  present  level  of  the  sea, 
and  at  every  intervening  level,  until  they  are  concealed  by  the 
water  itself,  under  which  they  extend  as  far  as  can  be  seen,  and  the 
peculiar  positions  in  which  such  scratchings  occur,  as  I  have  myself 
pcnnted  out  at  Bray  Head  and  Howth,  were  sufficient  to  satisfy, 
at  the  first  glance,  any  unbiassed  mind,  that  they  had  not  been 
produced  by  true  glaciers.  Mr.  Ball,  therefore,  very  justly  lays  but 
little  s^ess  on  such  evidence  of  former  glaciers,  unless  it  be  found 
coupled  with  other  proofs.  And  while,  therefore,  we  are  satisfied, 
that  as  r^ards  these  countries,  there  is  no  sufficient  evidence  whatever 
to  lead  us  to  admit,  that  either  the  entire  of  the  surface  of  this  island 
was  at  one  time  covered  with  a  sea  of  ice,  or  that  glaciers  had  that 
enormous  extension  which  has  been  assigned  to  them ;  we  are  at  the 
same  time  far  from  thinking  that  there  have  not  been  true  glaciers 
of  limited  extent  in  some  of  our  mountain  valleys,  which  have  left 
unquestioned  proofs  of  their  former  existence.  For  directing  our 
attention  to  some  hitherto  unnoticed  cases  of  this  kind,  in  which  it  is 
probable  such  smaU  glaciers  may  have  existed,  we  are  indebted  to 
Mr.  J.  BalL  1  see  no  reason  to  doubt  the  probability  of  such  having 
existed,  although  they  unquestionably  appear  to  me  to  have  been 
extremely  rare,  and  though  many  of  the  instances  which  have  been 
quoted,  have  on  closer  examination  been  proved  to  have  been  of  very 
different  origin.  The  heaps  of  gravel  in  Glenmalur  I  have  myself 
shown  not  to  be  moraines.  The  mass  of  materials  at  the  entrance, 
to  the  valley  of  Glendalongh,  on  which  stands  the  group  of  ruined 
buildings  for  which  it  is  famous,  is  another  instance  of  a  so-called 
moraine,  but  which  is  undoubtedly  the  result  of  the  ordinary  action 
of  water  in  forming  a  bar,  by  heaping  up  the  detritus  brought  down 
by  the  two  streams  which  here  unite,  at  or  near  their  junction. 

There  is  one  point  on  which  Mr.  Ball  strongly  insists — the  neces- 
sity of  admitting  the  lapse  of  a  long  period,  for  the  production  of  the 
phenomena  presented  to  us,  which  is  even  much  more  forcibly  im* 
pressed  on  us,  while  considering  such  masses  of  water-borne,  and 
water-deposited  materials,  as  that  to  which  I  have  just  alluded. 

There  is,  perhaps,  nothing  more  calculated  to  give  us  just  concep- 
tions of  the  littleness  of  our  ordinary  times  and  periods,  as  compared 
with  the  long  story  of  the  world,  than  the  contemplation  of  such  a 
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scene.  Before  ds  stand  the  now  ruined  remains  c^  buildings,  the 
epoch  of  whose  erection  is  shrouded  in  the  darkness  of  antiquity, 
of  whose  date  we  have  no  reoord — ^buildings  raised  with  all  the  care 
and  skill  which  the  most  practised  architects  of  the  time  could  bring 
to  their  construction,  and  designed,  by  their  form,  to  stand  as  lasting 
monuments  of  the  piety  of  their  founders ;  buildings,  too,  which  have 
been  in  a  great  degree  protected  by  their  sacred  character,  from  suf-* 
fering  by  the  sacrilegious  hand  of  the  destroyer.  Orer  their  head 
many  a  century  has  passed,  and  left  its  withering  stains  upon  their 
brow,  and  yet  even  their  date,  thus  too  distant  to  be  redconed  with 
the  accura^  of  recorded  fact,  or  classed  among  historical  statements, 
even  this  loag  period  will  not  suffice  to  be  the  unit  by  which  we  may 
count  back  the  times  and  the  seasons,  during  which  the  same  laws  of 
matter,  and  the  same  cosmical  forces,*  which  now  rule  the  material 
globe,  exerted  their  untiring  sway,  and  to  reach  the  epoch  when  Uial 
heap  of  water*bome  masses,  on  which  these  ruins  stand,  was  accnmu- 
ated — the  measure  of  the  forces  which  gave  it  birth,  and  the  lasting 
evidence  of  their  direction  and  amount. 

Into  what  a  mere  shred  does  the  long  web  of  man's  existence 
shrivel  itself,  when  thus  exposed  to  the  light  of  nature's  records ! 
What  a  lesson  of  humility  ought  we  to  learn  from  this  contrast  of  the 
unerring  decay  of  man's  proudest  triumphs,  with  the  lasting  destiny 
of  nature's  monuments !  And  yet  this,  too,  but  forms  a  mere  page 
in  the  long  history  of  former  change,  and  serves  but  as  the  record, 
into  which  are  collected  the  scattered  fragments  of  the  tales  whidi  tell 
of  mountains  once  washed  by  stormy  oceans,  and  of  gorges  which 
once  formed  the  long  shores  of  a  troubled  sea. 

In  connexion  with  this  subject,  we  would  allude  to  a  paper  by 
Mr.  Charles  Maclaren,  on  grooved  and  striated  rocks  in  the  middle 
region  of  Scotland,*  a  paper  distinguished  for  its  candid  exposition 
of  the  facts,  while  the  author*s  views  are  expressed  with  equal 
strength  and  determination.  Mr.  Maclaren  points  out  the  serious 
objections  which  many  persons  have  urged  against  Sir  James  Hall's 
idea  of  such  groovings  having  been  produced  by  the  passage  of  a 
wave  or  waves  carrying  fragments  of  rocks,  gravel,  and  sand ;  and 
he  conceives  that  no  agent  yet  known  but  ice,  or  ice  conjointly  with 

*  JanMSon't  JounuU,  July  1849,  pRg«  161. 
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water,  can  ezidain  the  phenomena ;  and  then  proceeds  to  detail  the 
appearanoes  presented  m  the  several  cases  of  groorings  which  he  has 
notised,  at  nearly  thirty  diftrent  points,  shewing  that  as  should  b^ 
eipeoted,  if  soch  groovings  were  oaosed  by  ice-carried  agents,  the 
nde  of  prominent  ro<^  whkji  &oes  the  source  from  which  such 
^adera  have  been  derived,  is  always  the  most  grooved  and  polished. 
These  groovings  were  also  frequently  found  horizontal  on  a  nearly 
v^tical  feyoe,  a  position  in  which  water-borae  materials  could  not 
have  produced  them.  Some  very  interesting  cases  are  given,  and 
wdl  described ;  and  whOe  the  author  very  justly  and  wisely  con- 
cludes, that  mudi  remains  yet  to  be  done  before  adequate  materials 
fiir  a  satisfiotory  theory  are  collected,  he  speculates  on  the  fnrobabi* 
lity  of  certain  results.  Thus,  the  rarety  of  occurrence  of  moraines 
is  aoeounted  for  by  the  probability  that  during  the  rise  and  fall  of 
the  ocean,  deposits  of  moveable  matter,  like  these  moraines  must 
have  been  frequently  swept  away. 

Mr.  Madaren  sappoees  further,  that  it  is  established  by  tiie  phe- 
nomenay  that  the  nucleus  of  the  great  force  which  produced  these 
groovings,  or  the  commcm  centre  horn  which  the  agents  moved,  was 
in  the  mountains  which  extend  from  Lough  Goil  to  Lough  Laggaa : 
en  the  north  and  west  side  of  which,  the  slaria  are  seen  to  have  been 
produced  by  an  agent  moving  from  the  south  and  east,  and  on  the 
south-east  side,  by  agents  moving  from  the  north  and  west. 

Though  a  most  valuable  contribution  to  our  knowledge  of  the 
fiusts,  Hke  everything  proceeding  from  Mr.  Madaren's  pen,  there  yd 
appear  to  me  some  assumptions  in  this  paper  to  which  it  is  needful  to 
allnde,  in  order  to  gu»rd  against  the  possibility  of  mistake  on  the 
part  of  future  observers.  Thus,  speaking  of  the  rise  and  fidl  of  the 
ooean-levely  Mr.  Madaren  says,  **  we  have  evidence  m  support  of  the 
alleged  changes  of  rektive  level  in  the  fiM;t,  that  striss  and  grooving 
certainly  produced  by  gladers  on  terra  firma,  are  found  covered  by 
the  M  boulder-clay,  which  has  been  deposited  from  water,  and 
whidi  ascends  to  the  hdght  oi  800  feet,  at  least,  above  the  present 
seas.*'  Now,  Mr.  Madaren  i^pears  to  have  in  this  assumed  two 
circumstances  all-important  in  the  consideration  of  this  question — 
lat,  that  the  groovings  have  been  produced  by  glaciers  on  terra 
firma ;  and  2nd,  that  this  grooving  has  not  been  cotemporaneous  with, 
or  the  result  of,  the  formation  of  the  old  boulder-day.    If  these  be 
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granted  as  facts,  the  whok  qnestum  of  the  so-called  gladal  drifts  k 
very  much  simplified ;  hut  these  are  in  reality  the  very  points  in  dis* 
pute,  which  are  assumed  as  settled.  Again,  speaking  of  the  smooth 
side  of  hills  between  Garelock  and  Loch  Lomond,  at  an  elevation 
of  2,400  feet,  the  author  says,  he  had  at  the  time  he  first  noticed  this 
no  authority  for  concluding  that  glaciers  ever  attained  the  depth  of 
2,400  feet  necessary  to  cover  the  ridge  on  the  west  side  of  Loch 
Lomond.  ''  But  this  objection  is  now  removed,  as  the  able  French 
geologist,  M.  Martins,  has  found  traces  of  an  ancient  glacier  in  the 
Alps,  758  metres,  (2,468  English  feet,)  above  the  bottom  of  the 
valley  which  contained  it.  There  is  no  difficulty  now,  therefore,  in 
admitting  that  a  glacier  might  abrade  the  surfaces  of  the  highest  of 
these  ridges."  In  what  way,  the  circumstance  stated  by  M.  Martins, 
even  granting  it  to  be  an  established  fact,  could  prove  or  support  the 
notion  of  the  existence  of  such  a  glacier  in  the  Loch  Lomond  coun- 
try, is  not  to  me  clear.  That  glaciers  mtght  abrade  these  ndges,  no 
geologist  would  deny ;  but  the  probability  of  their  having  ever  done 
so,  is  only  to  be  proved  or  established  by  evidence  derived  from  the 
district  adjoining,  and  this  evidence  is  no  more  confirmed  by  the 
occurrence  of  similar  phenomena  among  the  Alps,  than  would  the 
statement  of  the  occurrence  of  a  peculiar  kind  of  rock,  (protogene, 
for  example,)  in  one  district,  be  established  by  the  well  known  &ct 
of  its  occurrence  in  the  other. 

Nor  can  the  injurious  tendency  of  viewing  the  phenomena  of  the 
so-called  drift  deposits,  only  in  connexion  with,  and  as  illustrated  by, 
the  phenomena  of  glaciers  in  the  Alpine  country  of  the  south  of 
Europe,  be  too  strongly  insisted  on.  The  area  of  the  earth's  surface 
covered  by  such  deposits,  the  dbtribution  and  limits  of  that  area, 
and  the  phenomena  exhibited  by  these  formations  are  all  too  large, 
and  too  general,  to  derive  their  elucidation  from  such  a  comparatively 
insignificant  outlier,  as  it  were,  of  the  phenomena  resulting  from  the 
action  of  intense  cold,  as  occurs  in  the  Alps ;  and  the  whole  range  of 
the  Scandinavian  phenomena  must  be  grasped  by  any  one  who  will 
fairly  undertake  the  subject,  as  well  as  those  of  the  gladal  district  of 
Switzerland, 

M.  Yisse,  in  a  brief  notice  of  the  erratic-blocks  of  the  Andes,  near 
Quito,*  has  referred  to  those  '<  fields  of  stones,"  or  immense  trains  or 

*  Coratet  Kendus,  1849,  March  5th,  page  808. 


191 

depooto  of  large  blodcs,  haying  imqiiestiimably  the  same  mineral 
■tmctare  aa  the  rodis  of  the  mountains  adjoining,  but  at  a  great 
distance  from  them,  and  their  superposition  on  dayej,  or  arenaoeoos 
deposits.  These  have  abready  excited  much  attention;  and  they 
have  been  supposed  to  be  large  blocks  thrown  out  by  volcanoes.  On 
examining  them  more  closely,  however,  the  author  has  shown,  that 
they  occur  for  the  most  part  in  regular  trains,  having  a  definite 
direction,  and  are  traceable  up  to  the  mountains,  where  they  inva- 
riably end  in  a  distinct  escarpement.  The  size  of  the  blocks 
diminishes,  as  the  distance  from  this  escarpement  increases :  the  bands 
or  trains  being  much  more  distinct  in  the  higher  portions  of  their 
hoe.  After  a  careful  search,  it  is  remarkable  that  the  author  could 
not  find  a  single  scratched  block  among  them,  while  all  the  facts 
obviously  showed,  that  these  trains  were  not  the  result  of  volcanic 
eruptions. 

Another  communication  to  our  kqowledge  of  similar  phenomena  is 
the  work  of  M.  Eugene  Robert,  forming  a  portion  of  the  results 
bbtamed  by  the  French  scientific  expedition  to  the  north,  in  1835  to 
1840.  In  this  M.  Robert  gives  an  account  of  his  studies  of  the  last 
traces  which  the  sea  has  left  on  the  surface  of  the  northern  con- 
tinents, especially  in  Europe. 

To  the  results,  which  he  had  previously  brought  forward,  and 
which  he  has  reproduced  here,  M.  Robert  adds  many  others.  He 
has  found  rocks  exhibiting  proofs  of  wear  and  polishing,  from  the 
level  of  the  sea  up  to  1,170  feet  above  it :  he  differs  entirely  from 
all  previous  observers,  in  stating  that  the  furrowings  and  strise  are 
always  in  the  direction  of  the  bedding  or  lamination  of  the  rocks ; 
and  do  not  occur  in  granites;  and  he  supposes  them  due  to  the 
greater  facility  with  which  the  several  laminae  degrade  on  exposure. 
And  uniting  with  these  observations,  many  from  tropical  countries  as 
well,  he  thinks  that  the  whole  of  these  superficial  deposits  are  but 
terms  of  one  and  the  same  series,  and  assigns  to  them  all,  a  common 
origin ;  namely,  the  presence  of  the  waters  of  the  ocean  during 
ages,  on  surfaces  becoming  successively  less  and  less  deep;  and 
emerging  one  after  the  other,  either  by  slight  displacements  of  the 
ocean  from  one  hemisphere  to  the  other,  or  by  the  effect  of  partial 
or  general  liftings  of  portions  of  the  crust.  The  presence  of  blocks 
he  accounts  for,  by  supposing  them  carried  successively  by  floatiog 
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ioe,  thdr  great  developmeDt  at  oertain  points  being  due  to  the  length 
of  time  elapsed,  rather  than  to  any  other  cause.  The  strie,  as  I 
have  stated,  he  attributes  to  the  prolonged  acdoa  of  the  sea,  on  tiie 
nnequally  resisting  kminsD  of  the  rocks.  This  latter  statement  forms 
one  of  the  most  remarkable  instances  of  how  completely  a  precon- 
ceived notion  can  blind  the  eyes  of  an  observer,  that  we  know  of, 
for  nothing  can  possibly  be  more  perfectly  established,  nor  yet  more 
obvious  on  the  most  cursory  examination,  than  that  the  striation,  the 
polishing,  and  the  furrowing,  or  grooving  of  such  rocks,  is  oompletely 
independent  of  their  lamination  or  bedding.  Unfortunately  such 
assertions  raise  a  doubt  about  the  truth  or  accuracy  of  all  the  other 
statements  put  forward  by  the  author. 

While  the  general  question  of  the  distribution  of  detritus  by 
glacial  action  has  thus  engaged  much  attention,  M.  CoUomb  has 
considered  the  complicated  movement  of  the  larger  erratic  blocks,  which 
form  tables  on  the  surface  of  the  glaciers.*  The  formation  of  these 
tables  is  a  phenomenon  long  known,  but  the  peculiar  motion  of  the 
blocks  has  attracted  but  little  attention.  These  blocks  are  rarely 
found  on  the  moraines  mixed  with  other  materials.  The  most 
beautifol  tables  occur  scattered  over  the  surface  of  the  middle  of  tiie 
mers  de  fflace;  they  are  met  with  isolated,  as  if  thrown  at  random 
&r  from  the  moraines — they  stand  alone  independent  of  the  long 
trains  of  debris,  which  follow  so  remarkable  a  line  on  the  surface  of 
the  glaciers.  Now  these  facts  of  their  distance  and  separation  from 
the  other  debris,  arise  from  the  complication  of  their  movements* 
This  can  be  divided  into  two  parts— one  due  to  the  general  motion 
of  the  glacier  itself,  the  other  to  that  of  the  blo<&.  The  author 
shows,  that  in  proportion  as  the  '<  table"  is  elevated  from  the  g^eral 
sur&oe,  the  sun  acts  with  greater  force  on  the  south  side  of  the 
blodc  than  on  the  north,  which  is  kept  in  the  shade ;  and  so  the 
supporting  ice  being  dissolved  on  that  side,  the  tendency  of  the  block, 
when  about  to  faU,  will  always  be  to  fall  to  Uie  south.  The  motion 
is  in  foct  double;  on  the  one  hand  the  block  is  carried  by  the 
general  movement  of  translation  of  the  glader ;  on  the  other  hand, 
its  own  peculiar  motion  consists  of  a  succession  of  slips,  which  compli- 
cate the  result.  Thusablodccanforma'^table,"  several  times  during  the 
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Mune  Mommei*.  The  removal  of  the  rar&oe  of  the  gladen  in  the 
Alp9y  in  their  lower  portion^  is  abont  four  metres  in  the  year ;  while 
the  height  of  the  supporting  oolomn  of  ice  of  these  tables  is  seldom 
more  than  two  metres,  so  that  a  block  can  form  a  table  at  least 
twice  in  the  same  year. 

Now  this  being  the  motion  of  the  blocks,  it  is  clear  that  if  the 
geoefal  direction  of  motion  of  the  glader  be  the  same,— viz.,  from 
north  to  south,  the  blod»  must  arrive  at  the  terminal  talus 
hefbre  the  other  materials ;  bnt  if  the  glaciers  have  a  motion  in  the 
qiposite  direction,  or  from  south  to  north,  then  the  reverse  will  be  the 
case,  as  we  must  then  subtract  the  motion  of  the  table  from  the 
general  movement  of  the  glacier  at  large ;  or  supposing  die  whole 
motum  of  the  glader  to  be  fifty  yards,  and  the  block  to  make  two 
dips  OT  falls  of  two  metres  each,  we  would  in  one  of  the  mipposed 
cases  haTe  an  aotaal  movem^t  forward  of  the  blodc,  amounting  to 
fifty-fonr  metres — in  the  other  case  to  only  forty-six.  It  follows 
also,  from  this  peculiar  motion,  that  a  block  can  start  from  one  bank 
of  a  glacier,  and  after  a  few  years  arrive  at  the  other,  (provided  it 
does  not  meet  during  its  progress,  with  any  of  those  accidents  common 
in  glaciers,  such  as  large  orevasses  or  high  moraines.)  Since  if  the 
^aders  have  a  direction  of  motion  from  east  to  west,  or  west  to  east ; 
the  line  of  motion  of  the  blodcs  will  be  a  resultant  of  the  two  rectan* 
golar  motions,  proportion^  to  the  mean  movement  of  each  of  them 
in  a  given  time. 

The  author  shews  also,  how  the  character  of  the  surface  as  to  in* 
elination,  and  as  to  exposure,  will  materially  modify  sudi  results : 
and  Uien  points  out  the  application  of  these  to  the  phenomena  of 
erratic  blodcs,  and  as  tending  to  explain  the  exceptions  to  the  general 
law  which  M.  M.  Charpentier  and  Guyot  have  established-^that  the 
materials  are  distributed  each  in  their  own  province ;  and  some  cases, 
where  we  find  larger  blocks  of  foreign  matter  mixed  with  the  smaller 
debris.  He  shews  also,  the  importance  of  not  taking  these  large 
blodis  as  points  of  observation,  in  any  attempt  to  determine  the 
motion  of  gladers,  giving  instances  ui  c(Hifirmation. 

Lieatenant  Strachey  has  brought  together  many  new  observations, 
and  compared  them  with  the  previously  recorded  ones,  to  determine 
the  height  at  which  the  limit  of  the  belt  of  perpetual  snow  is  found 
in  the  Himalaya  range.*    This  phenomenon,  though  not  strictly 
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geological,  becomes  to  the  geologist  a  very  important  element  in  the 
consideration  of  the  speculations  and  reasonings  which  frequently 
engage  him,  as  to  the  distribution  of  heat  on  the  globe,  and  the 
consequences  of  variation  in  this  distribution.  Humboldt  had  al* 
ready  stated  the  interesting  fact,  that  while  on  the  southern  slope  or 
declivity  of  the  Himalaya,  the  limit  of  perpetual  snow  was  about 
13,000  feet  English;  on  the  northern  aspect  in  was  16,600, 
attributing  this  greater  elevation  of  3,600  feet  to  the  conjoint  effect 
of  the  radiation  from  the  elevated  plains  of  Thibet,  and  the  com- 
paratively unfrequent  formation  of  snow  in  cold  and  dry  air. 

After  discussing  all  the  observations,  Lieutenant  Strachey  con- 
cludes, that  Humboldt  has  understated  the  height  of  the  snow  line ; 
that  it  is  on  the  southern  side  of  the  chain,  15,500,  while  on  the 
northern  it  is  18,500,  and  that  this  is  chiefly  caused  by  the  fact, 
that  a  much  smaller  quantity  of  snow  falls  on  the  northern  slopes  of 
the  mountains,  the  winds  prevalent  there  being  from  the  south,  which 
passing  over  the  snowy  peaks,  become  cold  and  unable  to  support 
moisture.  Lieutenant  Strachey  thinks  that  the  radiation  from  the 
plains  of  Thibet  has  little  to  do  with  it,  as  its  effect  would  be,  he 
thinks,  entirely  intercepted  by  the  outer  flanks  of  the  chain.  Captain 
Cunningham,  however,  has  pointed  out,  that  Humboldt  was  probably 
correct,  in  attributing  the  difference  in  elevation,  partly  to  radiation ; 
and  that  the  form  of  the  surface  in  any  great  chain  is  a  more  impor- 
tant consideration  than  the  latitude,  as  the  snow  line  constantly 
recedes,  as  the  ground  around  the  flanks  of  the  chain  rises,  but 
wiUi  a  constantly  diminishing  rate  of  difference.* 

In  connexion  with  the  important  subject  of  the  extent,  kind,  and 
force  of  tidal  action  in  modifying  or  producing  deposits  of  varied 
character,  1  cannot  forbear  referring  to  a  most  valuable  communica- 
tion on  the  Tides  of  the  Irish  Channel,  by  Captain  F.  W.  Beechey,t 
although  not  strictly  within  the  range  of  this  address,  as  the  paper 
was  published  at  the  dose  of  the  year  1848.  This  is  unquestion- 
ably one  of  the  most  important  contributions  to  our  knowledge  of  the 
tidal  phenomena  of  the  Irish  channel,  more  especially  as  these  bear 

*  Jour.  Asiatic  Society,  Bengal,  July,  1849. 
t  Phil.  Trans.  London,  1848,  page  105. 
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upon  geological  investigationsi  that  we  have  had  for  many  jean. 
And  alUiongh  to  ns^  as  geologists,  this  portion  of  the  paper  of  Captain 
Beediey  may,  of  coarse,  he  considered  the  most  interesting,  yet  his 
observations  are  not  without  their  great  value  in  a  commercial  point 
of  view,  also,  as  tending  most  materially  to  facilitate  the  navigation 
of  our  seas,  both  by  correcting  erroneous  ideas  hitherto  prevalent,  and 
by  famishing  accurate  and  sufficiently  detailed  data  for  future  navi-* 
gators.  In  this  respect,  one  of  the  most  interesting  of  his  results  is, 
that  the  time  of  the  stream  is  simultaneous,  notwithstanding  the 
variety  in  the  times  of  high  water ;  that  the  northern  and  southern 
streams,  in  both  channels,  commence  and  end,  practically  speaking,  in 
all  parts  at  the  same  time  ;  and  that  this  time  happens  to  correspond 
with  the  time  of  high  and  low  water  at  Morecambe  Bay,  or  Fleetwood. 
Thus,  while  it  is  high  water  at  one  end  of  the  channel,  it  is  low  water 
at  the  other,  the  same  stream  making  both  high  and  low  water  at 
the  same  time.  There  are  two  spots  in  the  channel,  in  one  of  whidi 
(near  Courtown,  County  Wexford,)  the  stream  runs  ?nth  consider- 
able velocity,  although  there  is  no  perceptible  rise  or  fall  of  tide,  and 
in  the  other  of  which  (off  Dundrum  Bay,)  the  water  rises  and  falls 
from  sixteen  to  twenty  feet,  without  there  being  any  perceptible 
horizontal  motion. 

I  cannot  possibly  detain  you  by  entering  into  the  details  of  Captain 
Beeohey's  paper,  in  which  he  describes  so  graphically  the  course  of 
the  tides  as  they  enter  the  Irish  Channel,  both  from  the  north  and 
south,  noting  the  rate  of  rapidity  of  the  water  at  the  several  promi- 
nent points.  When  the  detailed  charts  of  these  observations  shall  be 
published,  the  connexion  of  this  rate  of  motion  with  the  character  of 
the  sea  bottom  at  distant  and  varied  parts  of  the  channel,  wiU  be  a 
question  of  great  and  important  interest,  of  whidi  Captain  Beechey 
gives  a  glimpse  in  the  few  facts  of  the  kind  he  has  stated,  as,  for  in- 
stance, the  fact  that  the  bottom  of  the  space  in  which  there  is  no  per- 
ceptible motion,  coupled  with  a  considerable  rise  of  tide,  (a  space  of 
ecmsiderable  extent  between  Dundrum  Bay  and  the  Calf  of  man,)  is 
composed  of  soft  blue  mud.  And  another  very  remarkable  fact,  that 
the  great  body  of  the  northern  tide  pressing  more  heavily  on  the 
mgtonshire  coast  than  on  that  of  Antrim,  has,  in  Captain  Beechey's 
words,  ^  tcooped  out  a  remarkable  ditch  upwards  of  twenty  mUes 
Umg,  by  about  a  mile  only  in  width,  in  which  the  depth  is  from  400 
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to  WO/eei greater  ikon  that  of  ih/B  general  level  o^ihe  boliom  aboui 
it"  NoWy  whether  we  folly  admit  with  Captain  Beediey,  that  this  has 
heen  actually  prodaeed  hy  the  tidal  acCioD,  or  only  sappose  diat  aome 
preyionaly  existing  valley  or  depression  is  hy  that  action  kept  dear 
of  any  deposit,  in  either  case,  the  geologist  will  at  once  recognise  the 
application  of  sndi  well  established  (acts  to  his  enquiries  or  specula- 
tions regarding  the  forces  which  may  have  produced  similar  pheno- 
mena at  earlier  periods.  And  I  know  of  no  more  fertile  subject  than 
this  yery  consideration  would  open  up  for  any  one  having  time  at  his 
disposal  for  such  enquiries ;  thus,  to  trace  out,  by  the  combined  aid 
of  geological  and  physical  researdies,  the  resulting  modification  as 
reg^urds  tidal  action,  whidi  must  necessarily  haVe  arisoi  from  the 
remarkable  and  thoroughly  established  changes  of  level  of  land  and 
sea,  even  in  the  most  recent  geological  epochs.  So  early  as  1844^ 
I  had  the  pleasure  of  being  the  first  to  lay  before  this  Society  maps,  in 
which  I  had  endeavoured  to  show,  roughly,  the  most  remarkable,  and 
at  first  sight  almost  incredible,  alteration  in  the  general  aspect  of  our 
seas,  which  even  a  change  of  level  of  500-  feet  in  this  island  would 
produce ;  and  of  pointing  out,  though  briefly  and  imperfectly,  some  of 
the  remarkable  alterations  which  from  such  change  must  have  resulted 
in  the  prevailing  course  of  the  tidal  waters.  But  I  am  sanguine 
enough  to  hope  that,  by  sudi  enquiries  carried  out  with  greater 
detail,  and  with  the  aid  of  additional  data  since  acquired,  some  of 
the  remarkable  facts  relating  to  the  distribution  of  the  more  recent 
deposits  in  Ireland  (those  which  the  French  denote  terrains  meuMes,) 
may  be  reduced  to  general  laws ;  that  precisely  as  we  can  now  see 
the  cause  of  the  heaping  up  and  accumulation  of  sandy-banks  into 
Morecambe  Bay,  so  will  we  be  able  to  trace  the  general  currents, 
and  the  direction  and  force  of  these  currents,  which  have  produced 
similar  accumulations  at  former  periods ;  and  that  in  this  as  well  as 
in  all  other  brandies  of  geological  investigation,  we  may  much  more 
philosophically  and  simply  explain  the  phenomena,  by  a  reference  to 
known  and  existing  forces  and  laws,  than  by  having  recourse  to  any 
speculation  as  to  enormous  climatal  changes,  or  the  operation  of 
mighty  forces,  the  former  existence  of  which,  to  say  the  least,  is 
doubtfuL  And  to  Captain  Beechey,  I  think,  geologists  are  mudi 
indebted  for  the  contribution  to  the  data  necessary  for  sudi  enquiries, 
which  his  paper  affords. 
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I  do  not  refer  to  the  maoy  other  points  dkeaiied  hj  Cmptaia 
Beeebey  inih  equal  ability,  such  as  the  podtion  of  the  mean  water 
hrei,  the  corre  or  outline  of  the  sor&ee  of  the  tidal  wave  at  different 
parts  of  its  ooorse,  and  on  difierent  sides  of  the  diannel;  and  the  un- 
equal motion  of  the  opper  and  lower  half  of  the  tide  wave.  These, 
though  they  are  all  pointo  of  great  interest,  do  not  so  immediately 
bear  npoa  geology. 

We  would  also  refer  to  a  very  valuable  and  interesting  oommuni- 
eataoQ  on  a  nmilar  subject,  from  Mr.  B.  A.  C.  Austen,  on  the  valley 
of  the  English  diannel,*  read  to  the  Geological  Society  of  London,  in 
June  last  In  this  Mr.  Austen  has  applied  his  knowledge  of  the 
soondings  and  bottom  of  the  channel,  with  great  skill,  to  determine 
tbe  distribution  of  materials  in  that  chumel,  and  from  this  to  argue 
back  to  the  former  outline  of  coast,  and  afterwards  to  determine  the 
period  of  the  formatiim  of  the  channel.  1  regret  much  that  the 
details  of  this  paper  have  only  been  published  within  the  last  few 
days,  so  that  I  am  unable  to  refer  to  them  as  frilly  as  1  could  have 
wished,  and  as  their  great  interest  to  geologists  demands. 

M.  Perrey,  to  whose  continued  labours  in  bringing  together,  as  far 
as  in  his  power,  a  complete  list  of  all  observed  earthquakes,  we 
alluded  fully  last  year,  has  smoe  published,t  in  continuation  of  former 
listB,  one  ci  all  the  earthquakes  which  he  has  found  any  notice  of  as 
occurring  in  the  year  1848.  The  political  and  social  disturbances  so 
general  during  that  year  appear  to  have  prevented  many  from  being 
recorded.  The  total  number  does  not  amount  to  more  than  fifty ;  of 
these,  the  Erection  of  the  osdUation  of  only  eleven  is  given ;  and 
Aem^efect  of  a  trembling  having  been  observed  IB  in  many  cases  all 
that  has  been  recorded.  The  same  author  has  also  prepared  a  list  of 
tbe  earthquakes  observed  in  the  United  States  and  Canada,  not  yet, 
however,  completed.  We  have  also  some  notices  of  earthquakes  in 
Assam^  whidi  appear  to  have  come  fh>m  the  north.  The  sound 
wave,  was  in  some  cases  heard  very  distinctly  three  seconds  before 
there  was  any  disturbance  of  the  ground. 

The  comparative  uselessness  of  such  observations,  1  had  occasion 

*  Qoar.  Jour.  GeoL  Soc.  No.  21,  page  69. 

t  Boll,  de  TAcad.  Boyale,  BruxeUee,  1849,  page  228. 

X  Joomal,  Anatic  Soc  Bengal,  Feb.  1849,  page  172. 
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to  insist  upon  last  year,  and  the  necessity  for  more  accurate  and  syn^ 
tematic  observation  of  earthquake  phenomena,  is  daQy  becoming 
more  obvious.  With  this  increased  necessity,  however,  we  have  had 
increased  facilities,  and  greatly  improved  methods  pointed  out.  Mr. 
Mallet  has  furnished  to  the  British  Association  daring  the  past  year, 
a  very  able  and  detailed  report  on  the  statical  and  dynamical  facts 
of  earthquakes,  in  which  he  has  discussed  the  several  theories  of 
their  origin,  and  clearly  enunciated  the  several  conclusions  which  he 
considers  himself  entitled  to  draw  from  a  review  of  the  whole,  sup- 
porting each  by  the  details  of  the  cases  on  which  it  is  founded.  As 
bearing  immediately  on  geology,  we  will  just  notice  the  important 
conclusion,  which  necessarily  follows  from  the  fact  established  by 
Mr.  Mallet  that  the  shock  or  earth-wave  is  a  true  undulation  of  the 
solid  crust  of  the  earth,  that  earthquakes,  however  great,  are  directfy 
incapable  of  producing  any  permanent  elevation  or  depression  on  the 
surface  of  the  earth.  Indirectly ^  or  by  their  secondary  effect,  they 
may,  as  by  causing  land-slips — forming  new  lakes  or  river  courses — 
producing  fissures,  &c.,  or  by  the  great  sea-wave  which  occasionally 
results,  and  which  acts  with  enormous  power  on  the  coasts. 

Mr.  Mallet  also  discusses  the  relation  of  the  weather,  the  state  of 
of  the  thermometer,  barometer,  &c.,  to  earthquakes  both  before, 
during,  and  after  the  actual  shocks ;  and  points  to  the  want  of  correct 
experiments  on  the  elasticity  of  the  substances  forming  the  earth's 
crust,  and  on  the  rate  of  transit  of  the  shock  through  known  mater- 
ials. Mr.  Mallet  has  smce  been  conducting  some  well  devised  ex- 
periments to  determine  the  latter  points,  and  L  believe,  with  results 
of  great  interest.  These  are  not,  however,  as  yet  published.  I  must 
however,  refer  to  his  admirable  little  essay  on  the  same  subject, 
forming  one  of  those  included  in  the  Manual  of  Sdentifio  Enquiry, 
published  by  the  Lords  of  the  Admiralty,  in  which  many  excellent 
and  simple  devices  for  earthquake  observations  are  pointed  out, 
and  dear  succinct  directions  given  on  points  requiring  eluddation. 
And  we  ehall  look  forward  with  great  interest  to  the  completion  of 
Mr.  MaUet's  reports  and  experiments. 
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Our  pakBonhiogieal  acquisitions  daring  tbe  past  year^  have  been 
aiuneroas  and  Interesting.  The  knowledge  already  acquired  of  the 
hnna  of  organized  creatures^  of  which  remains  exist  in  the  fossil 
state,  and  the  comparatively  accurate  acquaintance  with  the  forms, 
ttmctores,  and  habits  of  existing  organisms,  which  naturalists  have 
obtained  during  the  last  few  years,  have,  however,  necessarily 
exerted  a  very  obvious  influence  on  the  character  of  such  additions 
to  our  knowledge ;  and  while  we  are  constantly  having  new  species, 
or  new  genera  established,  or  the  history  of  the  development  of  old 
and  well  known  ones  elucidated;  while  additional  facts  are  being 
acquired,  bearing  on  the  distribution  of  these  genera,  whether 
viewed  geologically  or  geographically,  we  cannot  expect,  nor  should 
we  look  for,  such  general  and  striking  results,  as  in  the  earlier 
epochs  of  the  history  of  geology  astonished  and  captivated 
its  stodents.  These  great  generalizations,  essential  as  they  were  to 
&e  prepress  of  our  knowledge,  must  continually  be  subject  to  slight 
and  ever- varying  changes,  in  proportion  as  we  become  more  accurately 
informed  on  the  details  of  our  enquiries ;  and  thus  it  is,  that  the 
prominent  features  being  sketched  in,  it  is  now  the  duty  of  Uie 
geological  investigator  to  seek  out  the  minute  details,  to  range 
these  det^uls,  each  in  its  peculiar  and  proper  order,  and  thus,  as  it 
were,  to  bring  together  and  group  into  general  results  the  statistics 
of  our  science.  Now  though  every  branch  of  our  enquiry  opens  up 
a  wide  field  for  the  application  of  this  mode  of  reasoning,  and  though 
we  are  fully  satisfied  that  many  important  results  would  be  obtained 
by  a  more  strict  and  searching  reduction  to  numerical  tables  of  the 
&^  connected  with  the  distribution  of  minerals,  metals,  &c.,  still 
Uiere  is  no  branch  of  geological  investigation  which  is  more  ob- 
viously adapted  to  such  methods,  than  that  which  concerns  itself 
with  the  number,  variety,  and  distribution  of  the  forms  of  organic 
Kfe,  in  the  several  geological  groups  of  stratified  rocks.  So  obvious, 
indeed,  is  this,  that  many  writers  have  already  devoted  themselves 
to  the  collection  and  collation  of  such  numerical  aggregates,  and 
important  and  valuable  results  have  been  obtained. 

It  may  be  objected  to  such  enquiries,  that  with  the  present  im- 
perfect state  of  our  knowledge  of  the  facts  of  distribution,  or  even  of 
identification  of  species  or  genera,  any  general  results  obtained 
from  sudi  imperfect  data,  must  themselves  be  imperfect.  And 
this  is  unquestionably  true,  but  true  only  to  a  certain  extent. 
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The  imperfectioii  of  our  knowledge  on  these  points,  arises  from 
several  causes ;  one  of  these  in  the  imperfect  state  of  preservation 
in  which  the  fossils  are  found.  This  source  of  error  can  readily  he 
eliminated,  by  rejecting  from  our  calculations  all  sudi  species  as 
have  been  named  or  determined  upon  such  insufficient  data.  But 
such  cases  are  extremely  few,  as  compared  with  the  whole  number ; 
and  a  much  more  fruitful  source  of  error  is,  that  in  the  majority  of 
cases,  the  remains  of  plants  or  animals,  from  two  or  more  distinct 
localities  have  been  identified  or  described  by  two  or  more  distinct 
observers ;  and  we  have  thus  a  most  important  '*  personal  error,'*  in- 
troduced into  our  observations.  The  chances  of  this  error  are  happily 
becoming  every  day  less  and  less,  from  the  frequent  interchange  of 
specimens  and  opinions  among  geologists;  and  this  has  now  been  done 
so  frequently  and  so  carefully,  that  although  there  undoubtedly  are 
still  in  our  Usts  of  fossils,  very  many  called  by  difierent  names  by 
different  persons,  while  the  fossils  themselves  are  in  reality  the 
same,  still  the  total  number  of  such,  as  compared  wiUi  the  total 
number  of  known  and  acknowledged  species,  must  be  represented  by 
a  very  small  fraction  indeed,  while  the  rest,  forming  by  very  much 
the  majority  of  the  whole,  remain  as  sound  and  unquestioned  data 
on  which  the  palseontological  statist  can  found  his  enquiries,  and  from 
which  he  can  deduce  his  results.  In  several  groups,  the  investigation 
of  which  has  been  specially  undertaken  by  individuals,  to  whom 
access  had  been  afforded  to  the  best  collections  in  all  countries,  the 
number  of  such  species  described  under  various  synonymes  by 
different  authors,  is  very  small ;  as,  for  instance,  in  the  case  of  fossil 
fish.  But  even  taking  the  group,  in  which  the  greatest  amount  of 
such  confusion  is  acknowledged  to  exist,  and  in  the  conchylia  we 
have  not  more  than  0.10.  to  0.20.  which  rest  under  this  confusion. 
Another  great  difficulty  in  such  investigations,  consbts  in  this,  that 
we  do  not  accurately  know  even  the  present  creation ;  and  still 
more,  that  even  granting  that  we  know  the  fossils  already  dis- 
covered perfectly,  these  said  fossils  only  represent  a  small  portion  of 
the  whole  which  once  existed. 

In  this  point  of  view,  the  most  important  contribution  of  the  last 
few  years,  has  been  the  very  laborious  and  detailed  work  of  Pro- 
fessor Broun,  in  his  Gescktchte  der  Natur.  The  amount  of  labour 
and  detail  which  he  has  brought  together  in  this,  may  be  estimated 
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in  some  degree  from  the  total  number  of  fossil  spedes  which  he  has 
ennmerated,  being  26,421 ;  and  in  his  general  tables  he  has  grouped 
these  among  the  several  formations  in  which  they  are  foond,  and  the 
sereral  natural  history  classes  to  which  they  belong.  It  would 
dearly  be  impossible  in  an  address  like  the  present,  to  give  even  a 
rode  idea  of  such  results,  and  we  muift  therefore  refer  to  the  origi- 
ud  work. 

Professor  Bronn  has  further  taken  up  some  other  questions,  as 
the  results  of  these  enquiries,  and  discussed  them  with  some  detail. 
One  of  these  is  the  **  duration  of  species,"  (Dauer  der  Arten,) 
After  enumerating  many  cases  in  which  species  are  known  to  pass 
from  one  formation  into  another,  or  even  into  two  or  more  other 
fiirmations,  he  shews  that  while  the  duration  of  species  taken  singly, 
may  be  very  varied,  still  the  average  or  mean  duration  may  be 
obtaii^  from  a  large  number  of  such  cases ;  thus  as  the  general 
result,  it  is  found  that  out  of 

2,055  plants,  12  r=  0.06.       -v 

24,366  animalB,     3822  =  0,134.     I    Species  pass  into  other 

r  formations. 

Total      26,421  8334  =  0.124.    J 

Or  allowing  for  the  fact  that  in  this  the  numbers  for  the  plants  are 
too  small,  and  for  the  animals  probably  too  large,  owing  to  causes 
whidi  the  author  points  out,  he  deduces  the  conclusion,  that  each 
qiecies  has  had  an  average  duration  of  less  than  1.12  formation; 
rem^nbering  at  the  same  time  that  the  occorreDce  in  any  one  period 
does  not  represent  an  occurrence  through  the  whole  of  that  period, 
but  on  the  average  for  a  much  shorter  time.  Taking  the  question 
of  duration  of  the  genera,  it  appears  that  there  are  several  limited  to 
a  single  yorma/tbn,  others  to  a  single  period,  consisting  of  several 
formations,  while  others  pass  through  several  periods,  and  some 
exist  sX  present. 

Indifferent 
Periods,  yormadmu. 

Thus  of    35^  genera  of  pUnta,        463        592  times  =  1:  1.32:  1.69 
2501       „  animals,    8347      5415  =  1 :  1,34 :  2.17 

Together,  2851  8810       6007  =  1:  1.84;  2.11 

Or  in  other  words — out  of  100  genera,  34  per  cent,  pass  into  a 
second  period ;  and  100  genera  of  plants  occur  in  di£ferent  forma- 


2(« 

tioDsi^  69;  100  genera  of  animals,  117  ;  or  of  both  taken  tc^ther, 
211  times. 

The  author  then  considers  the  very  interesting  question  of  the 
number  of  the  species,  (Zahl  der  Arten ;)  or  as  he  puts  it — whether 
(admitting  that  the  actual  proportion  of  the  separate  divisions  of  the 
organic  kingdoms  to  each  other  has  obtained  so  long  as  these 
divisions  themselves  have  existed,)  it  be  possible  from  the  number  of 
still  living  species  to  estimate  the  number  of  all  that  have  ever 
existed :  in  this  enquiry,  calculating  from  the  number  of  species 
preserved  in  the  easily  preservable  classes,  orders,  &c.,  to  the  num- 
ber which  may  have  existed  in  those  more  dificult  of  preservation : 
from  the  number  of  parasites,  the  number  of  organisms  on  whidi  they 
li?ed,  and  vice  versa :  supposing  a  numerical  proportion,  similar  to 
the  present,  to  have  existed  between  the  several  groups  from  their 
first  appearance  up  to  the  present  period. 

Now  this  proportion  of  the  fossil  species  to  living  is  thus : — 

FomO.  LiT{]i((.      FomU  and  Lviog.       Proportion. 

Plants,  2,050  70,000  72,050  8:  100:  108 

Animali,      24,000        100,000         124,000         24:  100:  124 


26,050        170,000         196,050=  15:  100:  115 

that  is  taking  the  numbers  in  round  sums,  and  allowing  a  little 
further  reduction  to  be  introduced  from  imperfect  specimens,  or  want 
of  proper  identification  introducing  synonymes. 

From  this  we  see,  that  the  number  of  living  animals  is  not  much 
greater  than  that  of  living  plants — the  proportion  being  100  to  70  ; 
while  the  number  of  fossil  animals  bears  the  proportion  of  100  to  9 
to  fossil  plants.  It  must,  however,  be  admitted,  that  such  a  propor- 
tion, one  so  widely  different  from  that  now  existing  between  these 
two  groups,  which  have  such  an  important  and  acknowledged 
reciprocal  influence,  one  on  the  other,  never  existed,  and  their 
absence  must  be  due  to  their  being  comparatively  so  difficult  of 
preservation. 

In  order,  however,  to  follow  out  the  calculation  here  indicated,  it 
becomes  essential  to  establish  first  of  all,  the  number  of  formations 
which  in  a  palaeontological  point  of  view  may  be  considered  as 
reciprocally  equivalent  or  of  equal  value.  Professor  Bronn  assumes 
of  these  fifteen,  in  the  whole  series.  Now  though  it  was  previously 
seen  that  12  per  cent,  of  the  fossil  species  passed  from  one  forma- 
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tioQ  into  another,  still  it  must  be  remembered  that  by  far  the  larger 
proportion  only  ccmtinned  for  a  portion^  or  even  a  small  portion  of  the 
daration  of  that  formation ;  so  that  estimating  all  these  dianges, 
generally  speaking  gradaal,  occasionally  sudden,  it  may  &ir]y  be 
condoded  that  the  mean  average  life  of  a  species  was  equal  to  one- 
half  the  time  of  a  formation ;  or  in  other  words,  that  there  have 
been  daring  the  formation  of  the  whole  known  series  of  stratified 
rodu,  thirty  changes  of  species,  or  thirty  times  the  duration  or  life  of 
a  speciea  (^  ==  30  Arien-wechsel,  Arfen-dctuem,  and  Arten-Alter 
metzen.J  Again,  in  endeavouring  to  ascertain  whether  at  former 
periods  the  earth  was  as  fully  or  as  numerously  peopled  with  species 
as  at  present,  it  is  obvious  that  we  can  only  obtain  a  fair  result  by 
eomparing  not  the  entire  fossil  flora,  or  fauna  with  the  present,  but 
Uie  fossils  of  some  one  locality,  (the  circumstances  of  which  were 
&vourable  for  their  preservation,  and  the  rocks  of  which  correspond 
to  the  duration  of  a  life  of  a  species,  or  in  other  words,  form  a  por- 
tion of  a  formation,)  with  the  existing  fauna  and  flora  of  the  same 
locality ;  and  then  combining  several  such  local  results,  arriving  at 
a  general  conclusion.  Professor  Bronn  gives  instances  from  all  the 
prmcipal  groups  of  rocks  bearing  on  this  question,  for  the  details  of 
which,  however,  I  must  refer  you  to  his  valuable  work,  and  he 
eoodndes  from  these  that  although  all  classes,  orders,  or  families,  may 
not  have  at  all  times  existed  on  our  earth,  though  some  few  groups 
of  them  may  have  vanished,  yet  that  those  which  then  existed  were 
at  all  limes  as  numerously  represented  by  genera  and  species  as  at 
present  At  the  same  time  this  did  not  exclude  greater  or  lesser 
variatifflis,  both  in  horizontal  and  vertical  direction,  and  thus  many 
groups  might  regularly  and  constantly  be  more  numerously  or  less 
numerously  represented  than  at  present. 

Thus,  then,  there  have  been — 1st,  at  least  thirty  times  on  the 
globe  a  change  of  spedes,  or  thirty  ''lives  of  a  bpecies."  2nd, 
during  each  of  these  lives  of  a  species,  each  group  in  the  organic 
kingdom,  which  existed  at  that  time,  was  as  numerously  represented 
m  former  times  as  now ;  and  3rd,  that  notwithstanding  the  variations 
and  oscillations  of  several  groups,  the  existing  number  of  the  species 
and  genera  of  each  group  may  be  considered  as  unity,  or  as  the 
equivalent  of  each  life  or  duration  of  a  species,  (Arten-aUer ;)  and 
Uiese  variations,  (Schwankungen)  may  even  be  shown  by  an 
exponent  placed  after  the  number  of  existing  species. 
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These  exponents  clearly  cannot  be  taken  with  perfect  aocoracj 
m  the  present  state  of  onr  knowledge ;  but  Professor  Bronn  has  estab- 
lished provisionally  for  each  group  its  exponent^  acknowledging  that 
in  some  cases  it  is  too  high,  in  others  too  low ;  and  he  thns  obtains  a 
general  view  of  the  duration  and  number  of  the  various  groups 
during  all  geological  time.  He  thus  obtains  in  round  numbers 
1,500,000  species  of  animals,  and  500,000  species  of  plants;  and 
it  will  not  in  the  slightest  degree  affect  the  accuracy  or  the  origi- 
nality and  value  of  Professor  Bronn's  method  of  arriving  at  this  result 
whether  future  corrections  increase  or  diminish  this  total.  Of  the 
2,000,000  species  thus  estimated  to  have  once  existed,  probably 
not  II  or  200,000  were  such  as  to  leave  their  remains  imbedded  so  as 
to  be  recognised,  uid  even  of  these  200,000,  a  large  portion  will 
never  come  to  our  knowledge. 

Professor  Bronn  then  enters  on  the  question  of  the  relative  rich- 
ness in  fossils  of  the  several  periods,  (Carboniferous,  Triassic,  Oolitic, 
Cretaceous,  Tertiary,)  into  which  he  divides  the  whole  series.  As 
regards  their  absolute  richness  in  fossil  species,  they  would  stand 
thus  according  to 

PlantSy      Cretaceous,  Triassic,  Oolitic,  Tertiary,  Carboniferous. 

Animals,  Triassic,    Oolitic,  Carboniferous,  Cretaceous,  Tertiary. 

Together^  Triassic,  Oolitic,  Cretaceous,  Carboniferous,  Tertiary. 
He  points  out  fully  the  difficulty  also  of  saying  which  period,  esti- 
mated from  time  of  equal  length,  was  richer,  from  the  many 
disturbmg  causes  to  be  considered  in  the  calculation,  and  from  our 
absolute  ignorance  as  to  the  existence  or  non-exbtenoe  of  an  uniform 
proportion  between  the  time  and  the  causes  that  destroy  species,  and 
some  other  considerations.* 

This  very  brief  analysis  of  some  of  Professor  Bronn's  results, 
wiU,  1  hope,  be  sufficient  to  indicate  the  value  and  importance  of  his 
labours.  As  a  work  of  reference  for  the  student,  it  is  one  of  the 
most  useful  that  have  issued  from  the  press,  and  has,  as  it  were, 
completed  for  the  whole  series  of  fossil  organisms,  what  a  monogr^h 
on  any  detached  group  accomplishes,  by  bringing  together  detached 
and  isolated  notices,  and  rendering  them  all  accessible  at  one  view. 

*  Keofls  JAhrtmch.  Leonbard  and  Bronn.  2nd  Heft,  1S49,  also  since  translated 
by  Professor  Nicol,  in  Qnar.  Jour.  Geol.  Soc  London.    No.  20,  Nov.  1849,  page  80. 
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But  the  work  itself  must  be  in  the  bands  of  every  palsontologist, 
and  I  need  not  impress  on  tbem  its  great  value  and  interest. 

If  we  adopt  the  plan  of  grouping  the  several  palseontological  contri- 
butionsy  published  during  the  year  by  the  geological  succession  of  the 
groups  of  rooks  to  which  they  most  particularly  refer,  among  the  first 
we  would  place  the  fragment  of  his  larger  work  on  the  silurian  system 
of  Bohemia^  which  M.  Barrande  has  given  us,  in  which  he  treats  at 
foil,  of  the  successive  steps  in  the  development  of  the  species  which 
he  had  (niginaUy  (1846)  named  Sao  hirstua.  In  this  memoir,*  he 
satisfiwitorily  points  out  the  several  stages  through  which  this 
crustacean  passes,  the  changes  in  its  form,  and  in  the  number  of 
rings,  or  thoracic  s^^ments,  which  are  only  three  in  the  young 
state,  but  increase  as  the  animal  grew.  The  cephalic  shield  in  the 
young  animal  constitutes  nearly  the  whole  animal,  but  forms  a  very 
small  portion  of  the  adult ;  and  so  great  are  these  metamorphoses 
in  form,  that  it  is  scarcely  to  be  wondered  at,  that  previous  writers 
had  classed  the  several  stages  under  different  species,  and  even 
genera.  In  fact,  Barrande  has  reduced  to  the  one  species  of  Sao 
hirsDta,  no  less  than  twenty-two  npecies  described  under  thirteen 
diflkrait  genera. 

These  metamorphoses  have  a  remarkable  interest  also  for  the  phy- 
siologist, bearing  on  the  question  of  the  affinities  of  these  crustaceans  as 
indicating  their  embryonic  state  ;  and  judging  from  this  fragment  of 
his  larger  promised  work,  M.  Barrande's  labours  will,  doubtless, 
throw  much  light  on  the  fossil  history  of  the  earlier  geological  epochs. 

During  the  past  year,  two  decades  of  fossUs  have  been  published 
In  connexion  with  the  Geological  Survey  of  the  United  Kingdom, 
one  of  which  (No.  2,)  is  devoted  to  trilobites ;  wid  here  also  we  have 
a  notice  of  a  somewhat  similar  metamorphosis  in  another  genus  of 
this  interesting  class.  Mr.  Salter  has  observed  in  the  species  which 
he  has  named  Ogygia  Portlockii,  that  the  youngest  specimen  found 
has  only  four  thoracic  rings,  while  others  more  fully  grown  have 
seven  and  eight.  We  may  be  allowed  here  to  direct  attention  also  to 
the  extreme  beauty  and  accuracy  of  the  illustrations  published  in 
these  decades,  in  the  engraving  of  which,  advantage  has  been  taken 
of  the  fadlities  afforded  by  the  modem  improvements  in  steel  engrav- 

•  Lermhard  and  Bronn,  Jahrbuch,  4t]i  part,  1849,  page  8ft'). 
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ing,  so  that  the  most  perfect  effects  of  tintiiig  is  produced,  while  the 
lines  employed  to  produce  the  effect  of  form,  do  not  in  the  slightest 
degree  interfere  with  those  used  to  represent  structural  markings.* 

Mr.  M'Coy,  in  a  paper  on  the  classification  of  British  fossil  Crus- 
tacea, &c.,  has  not  only  described  several  new  genera  {Chasmops^ 
TrimerocephaiuSy  Barrandia,  Trefaspts,  IfarptdeUa,)  and  species  of 
trilobites,  but  has  also  given  some  general  views  on  the  classification 
of  the  whole  family.  As  the  chief  ground  of  his  subdivision  he  takes 
the  character  of  the  pleurw,  or  lateral  portions  of  the  thoracic  seg- 
ments ;  and  he  adopts  five  sub-families  to  include  the  whole  group. 
Taking  into  consideration  the  remarkable  facts  we  have  just  noticed, 
as  established  by  the  researches  of  Barrande  on  the  metamorphoses 
of  trilobites,  it  may  fairly  be  questioned  whether  many  of  these  divi- 
sions will  not  be  necessarily  modified  by  the  progress  of  investiga- 
tion, although  such  changes  will  not  detract  from  the  present  value 
of  these  classifications. 

Mr.  M'Coy  has  further  examined  the  homologies  of  the  cephalic 
portion  of  trilobites,  and  the  much  discussed  '*  facial  suture."  He 
considers  the  cephalic  shield  as  composed  of  an  extension  of  the  two 
first  cephalic  rings,  the  facial  suture  itself  being  the  line  of  separa- 
tion between  the  first  and  second  cephalic  ring — the  portion  bearing 
the  eyes,  or  that  anterior  and  external  to  the  eye  line,  being  the  first 
or  opthalmic  ring,  as  in  other  Crustacea.  Such  is  Mr.  McCoy's  view, 
in  support  of  which  there  is  much  to  be  said,  although  there  are  also 
several  important  difficulties  in  admitting  it.  The  character  of  the 
pleurcB  is  also  more  fully  described  than  they  have  hitherto  been,  and 
they  are  divided  into  two  groups — facetted  and  non-facetted,  the 
/ixcet  being  **  the  smooth  fiat  triangular  space  at  the  extremity  of  the 
anterior  margin  of  the  pleuree  of  certain  trilobites."  The  paper  also 
contains  valuable  remarks  on  some  other  families  of  Crustacea  besides 

the  trilobites.  t 

M.  Marie  Roualt,  has  described  and  figured  a  new  trilobite  of  the 
genus  Lichas  (£  :  hebertt)  firom  the  schists  of  Vitre,  in  Britanny,  in 
which  he  ai^nounces  the  discovery  of  Homanolotus,  Ogygia^  IllcenuSj 
&c.$ 

*  Memoirs  of  the  Geological  Survey  of  the  United    Kingdom.      Figures  tnd 
desdiptioos  iDustratiYe  of  British  orgmnic  remains.    Decade  2. 
t  Ann.  Nat  History,  Dec  1849,  page  892,  &c 
X  Bnll.  Soc  GeoL  de  France,  March,  19,  1849,  page  377. 
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Mr.  Fletcher  of  Dudley^  whose  very  beautiful  and  perfect  coUeo- 
tkm  of  the  fossik  of  that  neighbourhood  is  weU  known,  has  recently 
described  some  species  of  Lichas  from  Dudley.* 

Mr.  Davidson  has  added  to  his  former  valuable  descriptions  of  the 
firadiiopoda,  figuring  a  new  spedes  Leptcma  grayi.  He  questions 
farther  the  propriety  of  grouping  under  one  spedes,  (as  Mr.  Salter 
had  done,)  Orthis  rttstica,  wcUsetli,  and  caUigramma,  thinking,  with 
M.  De  Yemeuil,  that  0  calligramma  does  not  occur  in  England.  In 
the  same  paper  he  describes  a  new  species,  LepUena  granulosa  from 
the  marbtone  of  the  lias  near  Ilminster,  found  assodated  with  Tere- 
braitUa  pygmasoy  which  latter  also  occurs  in  France  associated  with 
Zep :  Hassiana,  This  ia  an  interesting  discovery,  and  with  the  other 
spedes  already  described  from  the  lias,  (viz.  Leptoena  Itassiana, 
bouekardi,  fnoarei,pearcet,)  prove  that  the  genus  leptcena,  supposed 
to  have  died  out  with  the  palaeozoic  rocks,  has  really  continued  to 
exist,  although  in  small  number  and  of  minute  size,  in  the  newer 
deposit8.t 

Professor  M'Coy  has  described  a  considerable  number  of  new 
Pakeozoic  Echinodermata,  prindpally  derived  from  the  carboniferous 
limestone  of  Derbyshire  and  Yorkshire.  We  have  to  regret  the 
absence  of  any  figures  of  the  fourteen  new  species  established,  some 
of  which  are,  however,  well  marked  and  will  be  recognizable.  $ 

Sir  Philip  Egerton  has  continued  his  valuable  additions  to  our 
knowledge  of  fossil  fish.  In  his  Palicthyologic  notes,  (No.  2,)  he 
proved  that  the  genus  Platysomus  of  Agassiz  must  be  classed  with 
Uie  J^cncdants,  not  the  Lepidoidei,  and  that  the  globulodus  of 
Monster  is  a  true  platysomuSy  so  that  his  genus  must  be  cancelled,§ 
And  in  No.  3  of  his  notes,  he  has  given  a  general  survey  of  the 
heterocerque  ganoids— describing  and  figuring  some  new  spedes.  || 

M.  L.  Abb4  Danielo  has  found  vast  numbers  of  the  curious,  and 
hitherto  little  known  remtuns,  called  bilobiies  by  Cordier ;  and  he 
has  come  to  the  conclusion  that  they  are  distinctly  vegetable.  They 
occur  in  beds  associated  with  others  containing  Area,  modiola,  tere- 

*  Athemeom,  Jan.  19,  1850. 

t  BoL  Soc  GeoL  France,  torn  vL  page  271,  Feb.  6,  1849. 

X  Ann.  Nat  HJat,  April,  1849,  page  244. 

§  Qnar.  ifmr.  GeoL  Soc.  London,  1849,  page  829. 

H  Qnar.  Jour.  GcoL  Soc  I^ondon,  1850,  page  1. 
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bratnla,  Ac,  and  which  he  oonsiderB  to  belong  to  the  Devonian 
gronpsy  in  the  department  of  Morbihan.* 

Mr.  Morris  has  announced  the  disoovery  of  a  epedes  of  Siphono- 
treta,  (^S.  angUca,  Morr,)  in  the  Wenlodc  shale  of  Dudley. f 

The  discovery  by  Mr.  Isaac  Lea,  of  the  foot-prints  of  reptiles  in 
the  old  red  sandstone  at  Pottsville,  Pennsylvania,  oonsbting  of  six 
distinct  markings  in  a  double  row,  is  another  very  interesting  addi- 
tion to  onr  knowledge  of  the  distribntion  of  animal  life  in  the  strati- 
fied rocks.  Until  very  recently,  as  you  are  aware,  no  reptile  forms 
had  been  observed  in  any  rocks  older  than  the  Permian  group,  but 
Goldfbss  had  found  two  skeletons  of  reptiles  in  the  coal  formation 
near  Treves;  and  Dr.  King,  in  America,  had  also  found  foot-prints  of 
a  reptile  in  the  western  coalfield ;  and  now  Mr.  Lea  has  shewn  the  ex- 
istence of  these  air-breathing  animals  at  an  earlier  period  in  the  old 
red  sandstone  epoch.  He  proposes  to  name  the  animal  whose  tracks 
upon  the  sand  are  thus  so  wonderfiiUy  preserved — Sauropus  pri- 

In  connexion  with  these  foot-prints  we  would  notice  an  elaborate 
and  detailed  account  of  all  hitherto  described,  illustrated  by  numerous 
plates — (128  pages,  and  24  plates,)  by  Professor  Hitchcock,  Presi- 
dent of  Amherst  College.  He  describes  fifty-one  species  in  all— of 
which  twelve  are  quadrupeds,  four  of  lizards,  (?)  two  chelonian,  six 
batrachian,  two  mollusca  or  annelida,  thirty-four  bipeds,  three 
doubtful.§ 

Mr.  Biuney,  who  has  already  contributed  so  much  to  the  history 
of  those  remarkable  fossils,  the  Stiffmana  and  Sigiilaria,  has  more 
recently  found  Stigmaria,  in  the  middle  of  a  seam  of  coal,  fiiU  of  the 
spores  of  the  lepidostrobus,  an  important  and  additional  fact  in  their 
history,  as  bringing  the  two  together.  It  may  be  remembered,  that  in 
the  case  of  the  Dixon  fold  trees,  described  by  Mr.  Bowman,  and  whidi 
were  by  him  considered  to  be  Sigillaria,  there  were  numerous  lepi- 
dostrobi  lying  around  their  roots.  Mr.  Binney's  specimens  were 
derived  from  the  so-called  "  brasses,"  or  lumps  of  iron  pyrites,  which 
abound  in  the  '^  King  coal"  at  Wigan,  and  which  have  to  be  picked 

*  Comtes  Rendus.,  26  Blarch,  1849,  page  416. 

t  Atheiuetim.    Brit.  Abs.  Report,  page  993. 

X  Brit  Ass.  Report     AthenaeuTn,  page  987,  1849. 

§  American  Academy  Trnnsac,  Boston,  1848,  roL  iii.,  2nd  series. 
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OQt  before  the  coal  is  sent  to  market  In  the  centre  of  these  **  brasses," 
Mr.  Binney  frequently  found  a  stigmaria,  composed  of  clay  ir<m8tone9 
geDeraUy  much  compressed,  but  occasionally  so  preserved  as  to  ex- 
hilnt  their  original  roond  form,  and  their  stmctore.  Mr.  Binney 
abo  states,  that  after  careM  examination  of  many  specimens  in  sitn, 
he  has  not  been  able  to  confirm  the  idea  of  their  being  a  true  taproot 
to  Sigillaria.* 

In  this  latter  drcumstance,  Mr.  Binney  differs  altogether  from  Mr. 
BrQPwn,  who  has  described  some  erect  Sigillaria  with  roots  in  situ, 
f<Mmd  in  the  roof  of  the  Sydney  Main  coal,  in  the  Island  of  Cape 
Breton ;  the  stem,  and  roots  attached,  were  found  in  their  place  of 
growUi,  rooted  in  a  bed  of  hard  shale  covering  the  coal.    On  care- 
fully dearing  out  the  under  surface  of  the  fossil,  Mr.  Brown  found 
that  the  horizontal  roots  branched  off  in  a  very  regular  manner,  the 
base  being  first  divided  into  four  quarters,  by  deep  channels  running 
from  near  the  centre  outwards — (the  *'  crucial  suture"  of  J.  Hooker  ?) 
an  inch  or  two  fiirther  from  the  centre,  these  quarters  are  again 
divided  into  two  roots  whidi  themselves  bifurcate  again,  so  as  to  pro- 
duce thirty- two  roots  in  all,  within  a  circle,  in  Mr.  Brown's  specimens, 
of  eighteen  inches  diameter.    In  each  quarter  of  the  stump,  there 
were  four  large  tap  roots,  one  on  each  rootlet,  and  beyond  these,  about 
five  indies,  another  set  of  smaller  tap  roots,  so  that  there  were  forty- 
eight  in  all — ^viz.,  sixteen  in  the  inner  drde,  and  thirty-two  in  the 
oater.    Mr.  Brown  points  out  the  curious  correspondence  between 
the  number  of  the  roots,  (thirty-two,)  and  the  vertical  rows  of  leaf- 
scan  on  the  stem,  (also  thirty-two,)  and  infers  from  the  character  of 
the  roots,  and  their  peculiar  position  with  regard  to  the  beds  of  shale 
and  coal,  that  the  plants  to  which  they  belonged  were  adapted  for 
living  in  a  soft  muddy  soiL     He  also  shows  that  the  remarkable 
«  dome^shaped"  fossil  figured  by  lindley  and  Hutton,  is  nothing  but 
a  similar  root  of  Sigillaria,  with  the  stem  broken  off. 

The  roots  of  these  large  sigillariee  were  found  not  to  cover  an 
area  of  more  than  thirty  square  feet ;  while  the  roots  of  lepido- 
dendron,  which  the  same  author  previously  described,  and  whose 
stem  was  only  two  or  three  inches  in  diameter,  covered  an  area  of 
two  hundred  square  feet.  Now  the  lepidodendron  were  lofty  trees 
with  spreading  branches ;  and  he  concludes  from  this  proportion  in 
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the  size  of  their  rootSy  that  BigiUaris  were,  on  the  eontraryy  trees 
of  low  growth,  and  without  spreading  branches.* 

A  very  important  contribation  to  the  knowledge  of  fossil  fish  has 
been  made  by  Mr.  W.  C.  Williamson,  in  his  memoir  on  the  microsco- 
pic structure  of  the  scales  and  dermal  teeth  of  some  ganoid  and 
placoid  fish.f  After  reyiewing  the  opinions  held  by  previous  investi- 
gators, Mr.  Williamson  gives  the  result  of  his  examination  of  the  scales 
of  the  genera  Zepicbsteus,  Zeptdotus,  Seminoius,  PhoUdofus,  Pty- 
cholepis,  Beryx,  and  Dapedtus — all  of  which  seem  to  be  constructed 
after  one  common  type,  with  modifications.  Another  group  of  struc- 
tures was  found  in  Megalicthys,  HoloptychiuSf  and  Diphpterus. 
Many  others  were  also  examined,  and  the  structure  of  their  scales  is 
given  in  detail,  and  very  fully  illustrated.  The  author  concludes  from 
all,  that  what  has  hitherto  been  called  enamel,  is  in  fishes  a  compound 
structure,  separable  into  two — ganoine,  and  what  he  calls  kosmine ; 
the  former  being  superficial,  transparent,  and  laminated,  but  other- 
wise without  structure ;  the  latter  consisting  of  minute  branching 
tubes,  resembling  the  dentine  of  true  teeth; — that  the  kosmine 
covering  the  osseous  scales  of  many  ganoid  fishes  is  homologous  to, 
and  identical  with,  the  substance  forming  the  dermal  teeth  of  pla- 
ooids,  so  that  the  distinction  of  ganoid  and  placoid  can  scarcely  be 
retained  as  a  physiological  one ;  and  that  the  ganoid  scales  consist 
of  variously  modified  osseous  lamellse,  successively  added  chiefly  to 
the  lower  surface,  but  also  occasionally  to  a  part  or  the  whole  of  the 
upper  surface.  He  shows  also,  the  mode  in  which  these  lamellae 
have  been  formed,  and  points  out  the  advantage  of  using  the  micro- 
scope as  a  means  of  distinguishing  genera  and  species,  and  also  of 
establishing  their  affinities,  wisely  cautioning  against  the  danger  of 
urging  such  investigations  too  far,  without  giving  full  weight  to  the 
importance  of  the  other  portions  of  the  fish  to  which  these  scales 
belong. 

As  connected  with  the  palaeontology  of  the  older  rocks,  we  must 
also  refer  to  the  publication  of  the  geological  investigations  of  the 
American  exploring  expedition,  illustrated  by  a  large  folio  volume 
of  plates.     Many  of  the  fossils  figured  have  been  already  described 

♦  Quar.  Jour.  G«oL  Soc  London,  1849»  page  854. 
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bj  Count  Strzelecki  and  others ;  Imt  the  work  oontains  also  nniner- 
008  additions  to  those  previously  published. 

M.  Bayle  has  announced  the  occurrence  in  the  well  known  beds  of 
SaiDt  CassiaUy  of  a  mixture  of  palaeozoic  and  mesozoio  species;  of 
fishes,  there  are  spedes  of  G3nrolepisy  Hybodus,  &c ;  of  cephalopoda 
— Orthoceras,  Goniatites,  Ceratites^  Ammonites;  also  Bellerophon, 
Poroellia,  Nucula^  Trigonia,  Terebratula,  Spirifer,  Producta  (leon- 
hardi)  Cidarii»,  &c.  He  considers  the  beds  as  an  intermediate  term, 
belonging,  however,  to  the  mames  irisees,* 

The  fossil  fish  of  the  Moschelkalk  of  Jena,  Querfurt  and  Esper- 
st&dt,  have  been  described  by  Yon  Meyer,  who  has  also  published 
^e  fish,  crastacea,  echinoderms,  and  other  fossils  of  the  same  rock, 
at  Oberschlesien.t  In  this  monc^aph,  which  is  very  well  illus- 
trated by  finely  drawn  and  neatly  printed  figures,  he  describes 
twenty  specie^  of  fish  alone,  belonging  to  the  genera  Leiacanthus, 
Hybodns,  Acrodus,  Palaeobates,  Sauricthys,  &c.  &c. 

The  fossils  of  the  Muschelkalk  of  north-west  Germany,  have  been 
investigated  also  by  Yon  Strombech,  in  an  excellent  memoir,  pub- 
lished in  the  Proceedings  of  the  German  Geological  Society.  In  this 
communication,  the  important  point  of  the  distribution  of  the  species 
is  particularly  attended  to. 

The  fossils  found  at  Spitsbergen,  and  referred  by  their  finder, 
M.  Eugene  Robert,  to  the  carboniferous  group,  have  been  shown  by 
M.  De  Koninck  really  to  belong  to  the  Permian  series,  or  the 
Zeebstein.  Among  them  were  S^nrtfer  undukUu$,  Producttu  hor» 
ruhts,  P.  cancrini.  Some  of  the  species  of  spirifer  belong  to  the 
genos  spiriferina  of  D'Orbigny,  having  their  shells  perforated ;  of 
which  subgenus  none  have  as  yet  been  found  in  the  carboniferous 
group.* 

Mr.  Morris,  whose  accuracy  and  research  are  so  well  known  to, 
and  so  highly  appreciated  by,  all  British  palaeontologists,  has  de- 
scribed a  new  genus  of  shells  from  the  secondary  strata,  to  which 
he  has  given  the  name  Neritoma^  differing  from  the  true  neriia, 
with  which  they  had  previously  been  associated,  in  having  on  the 
outer  }xp  two  sinuses  more  or  less  deeply  marked,  and  also  in  the 
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form  of  the  aperture  sad  the  oolnmellar  lip.  Mr.  Morris  also  points 
out  the  interesting  fJMit,  that  this  group  of  shells  forms  a  distinct 
generic  type,  and  adds  another  instance  of  molluMS,  which^  with 
uialogous  forms,  have  yet  a  distinctive  character  similar  to  Neritoma, 
in  possessing  a  greater  or  less  sinus  in  the  outer  lip.  And  in  grouping 
such  genera  with  their  analogues,  it  is  remarked  that  most  of  those 
which  have  this  sinus  helong  to  extinct  genera.  Thus  Aeroeulia, 
Murckisania,  PlatyscMsma,  found  in  the  paleeozoic  rocks,  are  repre* 
sented  hy  the  analogous  existing  genera  without  sinuses,  of  Ptleopns, 
CerUkiumy  and  Trockua,  Neritoma  in  the  secondary  rocks,  by 
Nerita  existing,  &c.* 

Mr.  King,  whose  catalogue  of  the  Permian  fossils  of  Northomber* 
land,  &c.  is  in  the  press  for  the  Palaeontographical  Society,  has 
given  a  brief  summary ,t  but  without  uiy  illustrations,  of  some  of 
the  femilies  and  genera  of  corals  of  that  group,  dest^ribing  six  new 
genera.  It  is  impossible  to  say  how  far  such  divisions  are  well 
grounded  or  not,  until  the  details  are  given ;  and  the  very  important 
changes  which  have  been  introduced  in  the  classification  of  the  ixxnX^ 
line  fossils,  as  more  perfectly  preserved  or  more  numerous  spedmena 
have  been  examined,  should  render  us  extremely  cautious  in  admitting 
any  subdivisions  which  are  not  grounded  upon  sufficient  data.  In  the 
group  of  corallines  especially,  it  appears  to  me  that  great  impedi- 
ments have  been  thrown  in  the  way  of  the  progress  of  sound  know- 
ledge, by  a  heaping  up  of  names  of  genera  and  spedes,  most  of 
them  described  from  very  small  and,  in  many  cases,  imperfect  frag- 
ments, which  cannot  possibly  afford  any  information  as  to  the  habits 
of  growth  of  the  coralline,  and  but  a  very  imperfect  insight  into  its 
structure.  I  have  had  occasion  years  since  to  point  out  some  in- 
stances of  confusion  arising  from  these  causes,  and  am  still  even 
more  convinced  of  the  necessity  of  great  caution,  and  the  possession 
of  good,  and  even  numerous  specimens,  before  venturing  on  any  new 
classification  of  the  forms  found  in  the  fosml  state. 

In  connexion  with  Zoophytology  in  general,  Uie  extremely  valu- 
able, and  ably  illustrated  papers  of  M.  Milne  Edwards  and  Jules 
Haime,  which  continue  to  enrich  the  pages  of  the  Annales  de$  Sctr 
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emces  NahtreUeM,  must  be  referred  to  as  among  the  most  importaot 
coDtributions  to  foesQ  Zoophjtology,  which  have  ever  appeared. 

The  very  remarkable  aod  cnriooa  batradiians,  known  to  geologists 
imder  the  name  of  ZcUfyrmthodon,  have  been  beantifblly  iUnstrated 
bj  Burmeister,  in  a  monograph  on  those  found  in  the  bOnter-sand- 
stein  near  Bemborg. 

Jh.  Lloyd  has  also  described  the  remains  of  a  new  species,  which 
he  has  named  Labjfrmthodtm  Bueklandiy  from  near  Kenilworth, 
Warwickshire.  The  specimen  exhibits  a  skoll  compressed  between 
two  layers  of  sandstone,  and  having  twenty  or  more  teeth  in  the 
maxillary  bone.  Dr.  Lloyd  thinks  the  bed  in  which  this  specimen 
was  found  is  undoubtedly  to  be  referred  to  the  same  subdiyision 
as  that  from  which  Burmeister's  specimens  were  derived — the 
bQnter*sandstein ;  whereas  those  previously  found  in  the  same  neigh- 
boariiood  were  from  the  white  sandstone  of  Warvrick,  which  has  been 
rather  uncertainly  leferred  to  the  keQper.*  Mr.  Sanders,  at  the 
same  meeting  of  the  British  Association,  gave  some  reasons  for  con- 
sidering  that  the  beds  in  which  the  remains  of  the  Thecodontoeaurus 
and  Palaeosaurus  were  found  at  Durdham  down  near  Bristol,  be- 
longed not  to  the  lowest  portion,  but  rather  to  the  latest  period  of  the 
new  red  sandstone. 

In  the  first  part  ci  a  paper,  already  referred  to,  by  Professor 
M'Coy,  we  have  some  valuable  additions  to  cur  knowledge  of  the 
structure  and  forms  of  fossil  Crustacea,  from  the  newer  secondary  and 
tertiary  rocks.  In  this  communication,  the  Professor  has  formed 
eight  new  genera  for  the  reception  of  these  Crustacea,  and  thirteen 
new  species.  Some  of  these  being  illustrated  by  well  executed 
woodcuts,  the  paper  forms  an  important  addition  to  our  knowledge 
of  a  group  of  fossils,  frequently  preserved  with  great  perfection,  and 
whicfa  have  hitherto  not  received  much  attention  from  British  pal* 
«ontologi8ts.t 

Dr.  Mantell  has  added  considerably  to  our  acquaintance  with  the 
structure  of  the  wealden  reptiles,  in  his  description  of  some  addi- 
tional specimens  of  the  Igwmodcn  and  Hylmotantnis^  the  most 
important  portion  of  which  is  the  determination  of  the  vertebral 

*  AtheiuNL  Bnt.  Am.  Bq;>ort,  1849,  iMge  992. 
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colamn,  pectoral  arch,  and  anterior  extremities  of  the  Iguanodon. 
The  vertebral  column  presents  the  interesting  fact  of  having  the 
anterior  dorsal  and  cervical  vertebrae  convexo-concave;  that  is, 
convex  in  front,  and  concave  behind,  (as  in  the  remarkable  reptOe 
called  streptospondylus,)  but  this  convexity  of  the  anterior  side,  or 
fiEU»  of  the  body  of  the  vertebra  gradually  diminishes,  and  it  becomes 
flat  in  the  middle  and  posterior  part  of  the  dorsal  region.  Dr. 
Mantell  considers  the  vertebree  referred  by  Owen  to  Streptospondylus 
major,  (British  Association  report  on  fossil  reptiles,)  to  be  in  reality 
cervical  vertebrae  of  the  Iguanodon,  and  some  of  those  referred  to 
cetiosaurus,  as  being  posterior  dorsal,  and  lumbar  vertebrae  of  the 
same  reptile.  The  sacrum,  the  pectoral  arch,  and  the  humerus,  are 
also  described  at  length :  and  Professor  Melville's  able  anatomical 
remarks  are  appended.  It  has  thus  been  Dr.  Mantell's  good  fortune, 
after  the  lapse  of  quarter  of  a  century,  to  complete  the  description  of 
the  gigantic  saurian,  which  he  had  himself  first  noticed  firom  a  few 
**  isolated  and  water-worn  teeth" — a  well  earned,  and  well  merited 
reward  of  the  untiring  zeal  and  energy  with  which  he  has  pursued 
his  researches.* 

M.  Saemann,  in  some  observations  on  the  family  of  Budista,  has 
given  the  results  of  his  careful  examination  of  numerous  specimens, 
(especially  with  reference  to  their  internal  structure,)  of  Sphaerulites 
and  Hippurites,  and  has  perfectly  established  the^existence  of  dis- 
tinct hinges,  and  muscular  attachment  of  a  peculiar  kind,  which 
places  the  ques^on  of  the  classification  of  Hippurites,  in  which  the 
structure  of  these  parts  was  not  previously  known,  beyond  a  doubt, 
and  shows  that  they  belong  to  the  Ostracea,  with  which  group 
Deshayes  has  previously  ranked  them.f 

From  M.  Soriquet  we  have  a  complete  list  of  all  the  Echinida 
found  in  the  cretaceous  group  of  the  department  de  TEure,  useful  for 
comparison  with  other  districts,  all  of  these  aimounting  to  seventy- 
four  species,  having  been  determined  on  the  high  authority  of  M. 
Michelin.  Of  these  seventy-four  species,  three  only  are  stated  to  be 
common  to  the  white  chalk,  and  the  crate  chhrited.X 

And  firom  the  Geological  Survey  of  Great  Britain,  we  have  in  the 
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first  decade  of  fosmls,  beautiful  figures  and  descriptiomi  of  a  number 
of  Eehinodenns.  Professor  £•  Forbes  has  here  given  all  tbe  known 
British  mlarian  species  of  asteriadae,  some  new  forms  of  oolitic, 
sad  all  the  London-clay  star-fishes;  together  with  six  plates  of 
fossil  Ediinids.  The  extreme  beauty  and  admirable  preservation 
of  the  Echinidfley  are  well  known  to  every  one  who  has  ever  ex- 
amined  a  cdkc^n  of  oolitic  or  chalk  fossils,  and  the  importance  of  a 
carefiil  investigation  of  their  forms,  and  an  accurate  determination  of 
the  species,  snbject  in  several  cases  to  much  variation  in  size  and 
form,  cannot  be  too  highly  estimated.  The  fact  that  some  even 
of  the  most  ordinary  occurrence  have  been  described  under  seven  or 
ejght  different  names,  is  in  itself  sufficient  to  show  the  value  of  such 
a  general  review  of  the  group. 

Professor  Owen  has  given  a  brief  but  very  important  description 
of  some  reptile  remains,  from  the  Greensand  of  New  Jersey,  dis- 
covered by  Professor  Henry  Rogers.  They  consist  of  crocodiles  of 
two  spedes,  belonging  to  the  same  genus,  as  existing  crocodiles  or 
alligators,  and  which  Professor  Owen  has  named  Crocodtkts  basifissus^ 
and  C,  basiimnccUus :  of  remains  of  a  mosasauroid  reptile,  allied  very 
dosely  to  the  Leiodon,  tot  which  Professor  Owen  has  proposed  the 
name  of  Macroiourus;  of  true  mosasaurus  remains  of  the  species, 
M.  MaxmiUani:  and  of  teleosauroid  remains,  referred  to  a  new 
genns,  H^poBou/rus  RogersU^  Although  drawn  up  under  most 
disadvantageous  drcumstanoes,  resulting  from  the  unfortunate  loss  of 
his  original  MSS.  containing  the  detailed  observations,  a  loss  which 
every  paksontologirt  must  most  deeply  regret,  this  brief  communica- 
tioQ  linrms  a  very  important  addition  to  our  knowledge  of  reptile  life, 
during  the  earlier  periods  of  the  cretaceous  epoch. 

The  fossil  sharks  of  the  United  States,  have  been  monographed 
with  good  figures,  by  Dr.  Gibbes  of  Columbia,  South  Carolina. 

Passing  to  the  tertiary  rocks.  Dr.  Carpenter,  whose  researches  on  the 
microscopic  structure  of  sheUs  are  well  known,  has  applied  the  same 
method  of  investigation  to  the  examination  of  the  intimate  structure  of 
the  nummulina,  orbitolites,  and  orbitoides,  and  has  given  a  detailed  and 
carefol  description  of  his  results,  accompanied  by  good  figures.f  His 
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observations  entirely  sapport  the  view  that  nummnlina  belongs  to  the 
foraminifera,  as  also  the  orbitoides  of  D'Orbigny  -,  while  he  doubtfully 
refers  the  orbitolites  to  the  Bryozoa,  Whether  thb  conclusion  may 
be  finally  established  or  not.  Dr.  Carpenters'  researches  have  laid 
before  us  some  of  the  most  beautiful  structures  as  yet  known,  and  we 
hope  that  with  the  experience  he  has  already  acquired  in  the  use  of 
the  miscrosoope,  he  may  be  induced  to  pursue  such  enquiries,  and 
bring  the  same  accuracy  of  observation  to  bear  on  the  minute 
structures  of  other  organic  forms. 

The  Palaeontographical  Society  have,  during  the  past  year,  issued 
a  most  valuable  monograph  of  the  chelonian  reptiles  of  the  London 
clay,  drawn  up  by  Professors  Owen  and  Bell,  illustrated  by  thirty- 
eight  very  excellent  plates  and  some  wood-cuts.  In  this  monograph 
we  have  detailed  descriptions  of  eleven  species  of  Chelonia,  eight  of 
Trionyx,  two  of  Platemys,  and  six  of  Emys,  in  all  of  twenty-seven 
species  from  this  one  formation  alone,  the  eocene  tertiary  of  England. 

This  publication,  taken  in  connexion  with  the  able  paper  by  Pro- 
fessor Owen,  in  which  he  discusses  generally,  the  homologies  and 
development  of  the  carapace  and  plastron  of  the  Chelonia,*  leaves 
little  to  be  desired  with  regard  to  this  family  of  fossils,  and  renders 
perfect  up  to  the  present  time,  our  knowledge  of  the  several  species 
found  in  our  eocene  deposits. 

From  the  same  Society  we  have  also  the  first  part  of  a  monogn4>h 
on  the  mollusca  belonging  to  the  same  geological  formation,  including 
the  cephalopoda^  drawn  up  by  M.  F.  Edwards.  Thirteen  species  are 
described  and  figured;  a  very  large  number  of  synonymes  being 
reduced  to  this  number.  These  two  well  illustrated  monographs 
furnish  an  amount  of  information  regarding  the  fossils  of  our  eocene 
deposits,  which  could  not  have  been  obtained  previously,  except  by 
minute,  tedious,  and  detailed  research, 

Beuss  and  Yon  Meyer  have  jointly  contributed  a  valuable  paper 
on  the  tertiary  fresh  water  formations  of  Northern  Bohemia* — for- 
mations remarkable  for  the  number  of  beautiful  land-shells  contained 
in  them,  all  apparently  new. 

Mr.  Carrick  Mooref  has  described  some  tertiaries  in  the  Island  of 
Saint  Domingo ;  noticing  four  species  of  foraminifera,  and  seventy- 
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aeren  of  molhiaca  which  occur  in  them,  besides  fishes'  teeth,  (Careha" 
rodan  megahdony  Agas)  corals,  and  one  echinoderm,  (Scuteila.)    Of 
the  sheUsy  thirteen  are  identical  with  existing  species,  and  two  are 
doubtfal — fifly-nine  are  considered  new,  and  descriptions  given,  with 
figures  of  some.    From  a  review  of  the  whole  evidence,  Mr.  Moore 
coDfflders  these  deposits  to  be  of  miocene  age.    A  very  remarkable 
and  interesting  drcomstance  connected  with  these  deposits,  is  the 
strikkig  resemblance  which  many  of  the  shells  have  to  recent  species 
whidi  inhabit  the  seas  of  China,  Australia,  and  the  western  coast  of 
America.    One  is  identical  with  an  Indian  Ocean  species,  ( Venus 
fmerpera  Linn,)  and  another  {Phos  Veraguensts)  is  found  in  the 
bay  of  Yeragua,  oa  the  eastern  side  of  the  continent.    Now,  the  ter- 
tiary beds  which  flank  the  Cordilleras,  have  not  one  single  species 
in  eomoHm  on  the  two  sides. — (D'Orbigny.)    In  the  North  American 
imocepe  beds,  all  the  species,  which  occur  also  recent,  are  without 
ezoepdoa  AUantic  species,  whOe  in  this  case  we  find  two  species, 
now  fixmd  recent  only  in  the  Indian  and  Pacific  Ocean,  occurring 
in  a  fo»Q  state  in  beds  connected  with  the  Atlantic    Mr.  Moore 
aceonnts  for  this  by  pointing  out  the  narrowness  and  lowness  of  the 
land  in  the  Isthmus  of  Puiama,  which  no  where  attains  an  elevation 
of  more  than  1000  feet ;  and  thinking  that  a  connexion  between  the 
two  oceans  might  have  existed  here  in  the  equatorial  regions,  long  after 
a  separation  had  taken  place  more  northerly  and  southerly,  where  the 
range  of  the  Andes  presents  points  of  4,500  feet  elevation  and  more. 
A  somewhat  analogous  case  of  the  occurrence  of  fossil  remains  of  pe- 
oiliar  character,  pointing  to  former  connexion  of  districts  of  the  earth's 
snr&oe,  now,  and  long  separated,  is  pointed  out  by  M.  Gervais,  who  an- 
Doonces  the  very  interesting  discovery  of  the  remains  of  elephants  and 
mastodons  in  Algieria.  Of  the  elephant,  the  remains  found  are  referable 
toihespedeBjpnm^enius,  of  which  Sicily  has  hitherto  been  the  most 
southerly  limit ;  of  the  mastodon  the  remains  are  more  nearly  allied  to 
the  If.  brevmmtre,  which  is  pliocene,  than  to  M.  angustidens,  which 
is  of  miocene  age.    Many  of  the  terrestrial  and  fluviatilea*emains  of 
the  south  of  Europe  and  north  of  Africa  agree — the  existing  &una 
and  flora  agree — and  belong  to  the  same  centre  of  creation ;  and  the 
finding  in  the  fossil  state,  in  caves  in  the  south  of  France,  of  animals 
whidi  still  exist  on  the  coast  of  Barbary,  mixed  with  others  which 

t  Qnar.  Jonr.  GeoL  Soc  London,  1850,  page  89. 
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beloDg  to  the  basin  of  the  Rhone,  is  another  important  fact,  which, 
coupled  with  these  recent  disooveries  of  mastodcm  and  elephant 
remains,  is  of  peculiar  valae  as  bearing  on  the  question  of  the  former 
connexion  of  the  south  of  Europe  and  the  north  of  Africa  durmg  the 
recent  portion  of  the  tertiary  epoch.* 

The  same  author  has  carefully  investigated  the  mammalia  of  the 
genera  Pakeotherium  and  Lophiodon,  met  with  in  the  south  of  France. 
He  has  found  that  among  these  are  several  found  in  the  eocene-beds 
of  the  Paris  basin,  as  P.  magnuniy  crassum,  medium^  curium^'ndnus. 
Anopiotherium  commune — the  other  species  being  principally  new, 
and  therefore  of  no  value  as  evidence  of  age.  From  these  facts,  he 
concludes  that  the  beds  in  the  south  of  France  are  of  the  eocene 
period,  and  not  miocene,  as  hitherto  supposed.  He  thinks  that  the 
genera  Paloplotherium,  (Owen,)  and  Plagiolophus,  (Pomel,)  have 
no  suflScient  grounds,  and  are  in  reality  Palseotheria.  With  regard 
to  Lophiodon,  after  pointing  out  some  distinctions  in  their  character, 
which  he  thinks  suflScient  to  warrant  a  new  arrangement  of  them,  he 
asserts,  that  the  Lophiodons,  and  the  animals  found  with  them,  con- 
stitute a  distinct  population,  their  remains  being  found  in  very  varied 
mineral  beds,  days,  sands,  limestones,  &c. ;  but  though  difficult  to 
decide  exactly,  he  is  inclined  to  think  them  all  eooene.f 

M.  De  Christol  has  considered  the  general  classification  of  the 
Pachyderms,  and  divides  them  into  two  great  groups,  according  as 
they  have  molar  teeth,  with  or  without  cement.  The  acementodont 
pachyderms  do  not  differ  from  the  others  in  this  respect  only ;  but 
this  is  considered  the  most  essential  distinctive  point.  The  differ- 
ences are  fully  pointed  out,  and  the  author  concludes  from  the  exa- 
mination of  the  two  parallel  series,  into  whidi  he  divides  the  whole 
order,  that  in  all  the  families  of  the  order  of  pachydennata,  the 
acementodont  group  is  more  ancient  than  the  cementodont4 

M.  Christolf  has  also  announced  the  finding,  in  the  marine  sands 
of  Montpelier,  (in  which  the  metaxytherium  cuvierii  occurs,)  of 
several  bones  of  the  limbs  of  an  ape,  (Pithecus  maritimus — Christol^) 

*  Comtes  Rendos,  torn  xzviiL,  12th  March,  1849,  page  362. 
t  Com.  Rendus,  torn  zxix.,  Oct  8,  1849,  page  881, 
{  Comtea  Rendoa,  torn  xxiz.,  page  868. 
§  BoU.  Soc  GeoL  France,  torn  vi  page  169. 
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abo  a  feliB  with  catdng,  and  Btroog  eanine  teeth,  to  which  he  has 
given  the  specific  name  of  HUs  mariitmus,  and  some  other  interest- 
ing remains. 

Messrs.  Dnhreuil  and  Gknrais  have  discovered  in  the  salt-water 
molasse  of  Castries,  in  the  department  of  Herault,  the  nearly  entire 
coroDoid  bone  of  a  dolphin,  nearly  as  large  as  the  delpMnus  rissoanus 
or  grise%a  of  the  Mediterranean,  bnt  differing  entirely  from  them, 
from  another  dolphin  foond  in  the  blue  molasse  of  Yendargues, 
from  the  sqnalodon  of  Boardeanx  and  of  Malta,  and  from  all  known 
delphini,  by  its  teeth,  which  are  very  broad  as  compared  with  their 
length,  from  whidi  drcumstanoes  the  authors  have  given  it  the 
name  cil  Delphmus  hrevidem.  In  the  same  rock,  they  have  abo 
fimnd  the  MyHobates  mtcropleurus  (Agas.)* 

Giebelf  has  given  a  list  of  the  animals,  whose  remains  are  found 
in  the  cave  called  Sandwicker-hOhle,  and  the  occurrence  of  a  bird's 
egg  in  the  tertiary  limestone  of  Weissenau,  near  Mayence,  is  stated 

by  Becker.^ 

Professor  Nillsson  of  Lund's  valuable  researdies,  in  the  history  of 
Ae  recent  and  extinct  bovine  animals  of  Scandinavia,  have  been 
given  to  the  English  reader  in  the  Annals  of  Natural  History,§  and 
will  he  found  particularly  interesting  to  the  Irish  observer,  from  the 
comparative  abundance  in  this  country  of  the  remains  of  some  of  the 
species  described. 

The  Bev.  W.  Smith  has  described  ||  the  occurrence  of  an  earth 
very  rich  in  diatomaceae,  on  the  banks  of  Lough  Moume,  near 
Carrid^ergus,  in  which  he  has  noticed  no  less  than  fifty-five  species 
in  nxteen  genera.  He  also  briefly  notices  the  difference  in  the 
character  of  the  species  observed  in  this  earth,  and  those  in  another 
deposit  firom  the  shores  of  Lough  Reavy,  in  the  adjoining  County  of 
Down ;  the  species  in  one  indicating  level  pastures,  surrounding  the 
lake,  while  in  the  other  they  are  of  a  sub-alpine  character,  and  he 
points  out  the  value  of  such  enquiries  to  the  geologist,  who  may,  from 
Uiese  minute  and  microscopic  remains,  be  able  to  argue  as  to  the 

*  Comtei  Rendua,  January,  1849,  page  185. 

t  Neues  Jahrbnch.  Leon.  Und  Bronn,  1  Sq>t  1849,  page  56. 

$        Do.  Do.  Da         page  69. 

§  Ann.  Nat  His.  Oct.  Nov.  Dec  1849. 

I  Ann.  Kat  His.  Feb.  1850,  page  121. 
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physical  conditioiis  of  the  surfiMie  in  the  vicinity  of  whidi  the  deposits 
have  been  formed. 

Though  not  distinctly  bearing  on  Pakeontology,  the  researdies 
of  Mr.  Edmonds,  janr.,  on  the  shells  found  beneath  the  surface,  and 
in  the  sand  hills  near  Penzance,  are  still  not  without  their  interest  to 
the  geologist,  as  establishing  the  fact  of  changes  in  the  distribution 
of  species,  occurring  in  such  very  recent  periods.  He  finds  that  out 
of  twenty-seven  species,  the  remains  of  which  he  has  discovered  in 
abundance,  there  are  no  less  than  five  which  do  not  exist  at  present 
within  ten  or  twelve  miles  of  the  locality ;  nearly  one-fifth  of  the 
entire  number,  which,  so  far  as  that  immediate  place  is  concerned, 
may  be  considered  extinct  at  present.  The  fact  of  even  this  local 
disappearance  of  species  is  important. 

Again,  as  bearing  on  the  laws  of  the  present  distribution  of  shells, 
a  brief  paper*  by  Captain  Thomas  Hutton,  on  some  land  and  fi^h- 
water  shells  from  Affghanistan,  ofiers  some  points  of  great  interest. 
Among  twenty-four,  which  he  found,  four  are  stated  to  be  British 
or  north  European  species,  viz. — Suecinea  putrts, 

Limnea  peregra^ 
„  truncatula, 
while  some  others  are  so  closely  allied^  that  he  is  inclined  to  think 
them  only  varieties  of  European  species.  If  the  identity  of  those 
mentioned  be  fiilly  established,  the  fact  is  a  remarkable  one,  for  it 
must  be  remembered,  that  these  are  terrestrial  and  fresh-water 
molluscs,  not  marine. 

We  have  to  express  regret,  that  the  Ray  Society  has  not,  during 
the  past  year,  issued  any  work  to  its  subscribers. 

The  application  of  mineralogical  studies  to  the  more  accurate 
description  and  examination  of  mineral  aggregates,  has  engaged  the 
attention  of  several  geologists  and  chemists.  To  M.  Dele88e,t  we 
are  indebted  for  a  memoir  on  a  porphyritic  rode  with  a  base  of  felspar, 
which  occurs  in  the  (transition  P)  group  of  Chagey,  in  the  department 
of  Haute  Saone.    This  rock  b  a  green  porphyry,  the  base  of  which 

*  Jour.  Afliatic  Society,  Bengal,  July,  1849,  page  649. 
t  Bull,  de  la  Soc  Ged.  de  France,  torn  vi  page  883. 
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b  a  felspar,  occarring  in  crystals,  generally  green,  but  of  which  the 
cdonr  is  often  nearly  as  marked  as  that  of  the  paste,  so  that  the 
porphyritic  structure  of  the  rode  is  not  always  well  diaracterized. 
On  exposure,  the  first  efl&ct  produced,  is  to  give  a  red  colour  to  the 
^i^par,  after  which  it  kaolinizes.  Its  density  Cmean)  is  2.736,  and 
its  hardness  less  than  6.  The  crystab  appear  to  be  macles^  but 
are  not  well  defined,  the  felspar  belonging  to  the  last  crystalline 
fystem.     Its  composition  was  found  to  be — 
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Taking  away  the  water  of  this  felspar,  we  find  that  its  composition 
is  nearly  that  oioHgoclase;  but  if  on  the  contrary,  we  admit  that 
water  plays  the  part  of  a  base  in  this  felspar,  and  if  it  be  fiirther 
supposed  that  three  atoms  of  water  replace  one  of  magnesia,  accord- 
ing to  M.  Scheerer's  ideas,  the  formula  of  this  mineral  would  then  be 
very  nearly  that  of  AndesUe. 

The  density  of  the  mass  of  the  rode  was  found  by  M.  Delesse  to 
be  higher  than  that  of  the  contiuned  felspar,  being  2.759.  The 
magnetic  force  is  also  high,  being  equal  to  473  :  that  of  steel  being 
represented  by  100.000.  The  loss,  by  heating,  of  the  mass,  was 
more  than  that  of  the  constituent  felspar.  An  analysis  of  a  portion 
of  the  paste,  which  appeared  poorest  in  felspar,  gave  the  results  in 
the  second  column.  These  analyses  give,  then,  extreme  limits 
between  whidi  the  chemical  composition  of  the  porphyry  is  confined, 
and  they  show  that  the  extent  of  these  limits  is  very  slight  These 
tesnlts  are  analogous  to  those  obtained  by  the  same  author  for  the 
porphyry  of  Belfahy ;  and  he  considers  them  common  to  all  porphyries, 
having  as  a  base,  a  felspar  of  the  sixth  system,  associated  with  a 
certain  quantity  of  Silicate  of  Iron  and  Magnesia.  He  considers 
tiiis  porphyry  as  a  metamorphic  rock,  resulting  from  the  action  on 
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the  transitioii  schists  of  a  dyke  of  porphyry,  similar  in  ootnposition  to 
that  of  Temuay,  whidi  occurs  near  Chagey. 

To  the  general  proposition  of  M.  Delesse,  that  the  wat^  which  he 
finds  in  these  felspars  is  water  of  combination,  M.  Deville  objects, 
that  the  specimens  examined  were  not  transparent,  and  had  not 
that  parity  which  was  essential  before  admitting  them  as  a  type  of 
a  new  species  of  felspar,  althoagh  he  admits  that  the  water  exists. 
M.  Darocher  also  objects,  referring  to  results  which  he  had  previously 
obtained,  in  which  he  found  that  silicates,  supposed  uihydrous,  even 
hyaline  quartz,  contain  generally  a  500th,  or  even  a  50th  part  of 
water,  which  remains  at  a  temperature  of  100^.  Felspars  also  con- 
tain more  water  in  proportion  as  they  are  less  transparent,  are 
opaline  or  milky,  or  are  less  distinctly  deavable.  He  thinks  that  a 
case  of  diaphanous  and  colourless  felspar,  with  brilliant  faces,  and 
constant  angles  in  the  crystak,  is  the  only  one  which  would  justify  a 
specimen  being  taken  as  the  type  of  a  new  species,  and  supposes  that 
in  most  cases  the  water  which  the  felspars  do  contain,  may  be 
accounted  for  by  a  mixture  of  foreign  substances,  especially  of 
hydrated  silicates,  analogous  to  zeolites.  M.  Durocher  also  thinks, 
that  the  perfect  type  of  chemical  purity  cannot  be  met  with  in 
pyrogenous  rocks,  since  their  elements  have  been  separated  from  a 
general  magma,  and  have  crystallized  in  contact  one  with  the  other. 
The  pure  minerals  are  met  with  in  druses  and  veins;  here  we 
frequently  find  the  summit  of  the  crystal  quite  different  from  the 
base,  and  crystals  showly  forming  from  an  aqueous  solution, 
acquire  a  greater  purity,  than  those  which  crystallize  from  a  state  of 
igneous  fusion.  In  the  latter  case  the  reciprocal,  or  mutual  inter- 
lacing of  the  crystals,  show  that  they  have  crystallized  nearly  at  the 
same  time ;  and  consequently  the  isolation  of  the  particles  of  different 
natures  could  not,  as  M.  Durocher  supposes,  be  perfect.  Experiments 
also  proved  to  him,  that  several  silicates,  felspar  among  the  number, 
when  exposed  for  a  long  time  to  moist  air,  take  up  or  absorb  a  small 
quantity  of  water,  which  is  not  parted  with  at  100°. 

These  objections  have  elicited  from  M.  Delesse  a  general  dis- 
cussion of  the  question  of  the  presence  of  water  of  combination  in 
felspathic  rocks.  The  fact  of  water  occurring  in  such  rocks  b 
unquestionable ;  but  the  question  is,  is  it  in  the  state  of  combination 
or  not  P    Is  it  cotemporary  with  the  formation  of  the  rock,  or  pos* 
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tenor  to  it?    If  posteriory  it  may  be  either — Ist,  hygrometric,  or 
2iid]y,  derived  from  a  pBeodo-morphoeiSy  or  a  dpoomposition. 

The  large  amoonty  from  1  to  3.15  per  cent,  proves  that  it  is  not 
hygrometric  water ;  nor  is  it  wiUer  absorbed  in  the  qoarry;  which 
would  be  given  oflf,  when  dried  If  dae  to  a  decomposition^  then  the 
loss  by  heat  would  be  greater  or  less  in  proportion  to  the  amount  c^the 
drjring ;  bnt  this  was  not  the  case,  as  the  loss  of  the  felspars  was  the 
same^  with  very  slight  variation,  both  before  and  after  desicca- 
tion for  many  hoars,  in  a  sand-bath  below  100.  Felspars  also,  in 
the  first  stage  of  decomposition,  or  mbefaction,  sometimes  contain  less 
water,  bnt  never  more ;  when  kaolinized  they  contain  much  more, 
but  then  they  lose  their  crystalline  form,  and  break  ap.  The  hardness 
and  cleavage  of  the  felspar  remaining  constant,  show  also  that  there 
has  been  so  psendomorphosiB.  Admitting,  therefore,  that  the  water 
is  not  postmor  to,  bnt  cotemporary  with  tho  formation  of  the  rock, 
two  hypotheses  still  remain. 

1 .  Is  this  water  derived  from  an  intinutte  mixture  of  some  hydrated 
mineral?  or 

2.  Is  it  water  of  combination  essentially  belonging  to  the  mineral 
in  which  it  is  found  ? 

The  first  hypothesb  has  been  generally  admitted  up  to  the  present. 
The  water  in  basalts  and  traps  has  thus  been  generally  attributed  to 
a  certain  quantity  of  zeolite.  In  some  cases  this  has  been  considered 
to  be  Thompsonite,  in  others  a  mixture  of  nepheline  and  mesotype, 
in  others,  diff^ent  again ;  and  thus,  although  basalts  are  remarkably 
ocmstant  in  their  aspect,  the  zeolite  mixed  with  them  would  appear 
very  variable.  M.  Delesse  had  already  proved  that  the  meli^hyres 
contain  not  less  water  than  the  basalts  ;*  but  the  best  characterized 
melaphyres  contain  no  zeolites  at  all;  and  where  the  latter  do  occur, 
they  are  found  only  in  druses  and  cavities.  The  minerals,  however, 
whidi  occur  in  these  druses,  are  quite  different  from  those  found  in 
the  paste,  and  their  occurrence  in  one  place  by  no  means  proves  their 
occurrence  in  the  other ;  and  in  reality,  none  of  the  minerals  found  in 
Uiese  druses  occur  in  the  paste,  (such  as  quartz,  chlorite,  epidote,  car- 
bonate of  lime,  zeolites.)  Agam,  if  zeolites  form  a  portion  of  the  paste, 
when  it  was  subjected  to  the  action  of  add,  a  jelly  of  silica  would 

*  ^Vniules  des  MioflS,  torn  xU.,  4e  aerie. 


result,  and  readily,  owing  to  the  minute  state  of  division  of  the  siKca, 
but  this  is  not  the  case.  Basalts,  thns  attadced,  do  occasionally  give 
a  jelly,  but  this  may  be  from  a  mixture  of  peridote.  The  mere  fact 
of  a  rock  being  attachable  by  acid,  without  leaving  a  jelly  of  silica, 
does  not  at  all  prove  the  existence  of  zeolites.  Supposing,  too,  for  a 
moment,  that  the  water  b  derived  from  such  a  mixture  of  zeolites, 
and  that  these  contain  even  so  much  as  ten  per  cent.,  (as  natrolite,) 
since  the  labrador-felspar  of  the  melaphyres  often  has  two  per  cent., 
occasionally  four  to  five  per  cent,  of  water,  there  must  be  a  mixture 
of  one-fifth  to  two-fifths  of  zeolite.  Nor  is  the  felspar  the  only  mineral 
which  contains  water — ^but  the  augite  also.  In  the  porphyry  of 
Temuay,  an  asparagus-green  augite  has  2.26  of  water ;  or  granting 
this  hypothesis,  is  in  other  words  mixed  with  one-fifth  of  zeolite,  and 
yet  these  felspars  and  augites,  have  remarkably  well  defined  clea- 
vages, much  too  distinct  and  neat  to  be  possible,  if  there  were  twenty 
to  one  hundred  per  cent,  of  foreign  matter  mixed  with  them.  They 
are  translucent,  occasionally  transparent,  and  have  a  uniform  tint. 
Besides  the  felspars  in  the  syenite  of  Ballon  d' Alsace  have  1.30  per 
cent,  of  water,  and  that  in  the  granite  rocks  of  the  Yosges,  and  Brit- 
tany, and  Normandy,  nearly  as  much.  Now,  the  presence  of  water 
in  these  felspars  can  be  even  less  attributed  to  a  mixture  of  zeolite 
in  these  granitoid  rocks,  than  in  the  others. 

Therefore,  M.  Delesse  concludes,  from  the  mode  of  occurrence  of 
zeolites  in  rocks — from  the  absence  of  any  siliceous  jelly,  when  sub- 
jected to  add — and  from  the  perfection  of  the  crystals  containing  water, 
that  it  is  impossible  to  admit  that  this  water  is  derived  from  an  ad- 
mixture of  any  foreign  substance ;  and  that  we  are  therefore  com- 
pelled to  admit  that  the  water  of  felspathio  rocks  is  water  of  combi- 
nation peculiar  to  each  of  the  minerals  in  which  it  is  found. 

Taking  the  whole  series  of  unstratified  rocks,  the  author  finds  that 
nearly  all  contain  water  of  combination  in  different  quantities.  In 
granites  and  syenites  it  occurs,  but  in  very  small  quantity,  not  more 
than  one  per  cent.  In  porphyries,  basalts,  melaphyres,  euphotides, 
&c.,  we  have  several  per  cent.  Or  taking  the  ordinary  minerals 
which  enter  into  their  combination,  we  have  for  mica  as  much  as 
several  hundredths  sometimes,  but  very  variable.  Amphibole  and 
hypersthene  contain  a  very  small  amount  of  water — sometimes  more. 
Diallage  sometimes  three  per  cent,  or  more ;  augite  2.75 — (the  varie- 
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ties  ooQtainiog  most  water  generally  have  a  dear  green  ooloor.) — 
the  fekpars  vary  modi— orthose  seldom  has  any :  never  more  than 
a  few  thousandth  parts ;  while  felspar^  pf  the  sixth  system — sanssn- 
rite,  labrador,  andesite,  oligoclase,  even  albite  and  peridine  have 
several  per  cent,  the  amount  varying  inversely  with  the  amount  of 
silica.  The  author  had  previoudy  pointed  out  the  peculiar  characters 
erf* these  felspars.  They  have  a  fetty  lustre,  and  waxy  fracture; 
deavage  is  less  distinct,  and  their  density  is  greater  than  when  there 
is  no  water ;  and  they  are,  further,  much  less  resistant  to  acids. 

These  memoirs  of  M.  Delesse,  on  the  rocks  of  the  Yosges  district, 
although  we  must  express  a  doubt  that  his  condusions  have  been 
drawn  fit)m  too  few  and  too  individual  cases  fully  to  justify  him  in 
drawing  sudi  goieral  condusions  as  he  has  from  them,  are  extremely 
important  as  giving  the  results  of  careful  analyses,  not  only  of  the 
mass  of  the  rocks,  but  also  of  the  constituent  minerals. 

The  same  author  has  undertaken,  and  largely  carried,  out  a  per- 
fectly novd  kind  of  research  into  the  magnetic  force,*  Qe  pouvoir 
magnetique)  of  minerals  and  of  rocks ;  and  these  researches  he  has 
extended  considerably  during  the  year.  He  has  examined  the  oxydes 
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of  iron,  and  finds  that  the  force  of  oxydulous  iron  (Fe  Fe)  varies 
from  64.121  to  15.750,  being  greater  in  proportion  as  the  crystalli- 

zatioQ  b  more  perfect.  Of  titaniferous  iron,  Fe  (Fe,  Ti)  within 
even  greater  liiuits  depending  partly  on  the  amount  of  titanium,  as 
fix}m  50.000  to  10.000.  In  chromate  of  iron  it  is  much  less,  not  being 
more  than  13B.  Thus,  the  magnetic  force  in  these  oxydes  is  (all 
other  things  being  equal)  in  proportion  to  the  amount  of  the  sesqui- 
oxyde  of  iron,  it  has  its  extreme  limit  in  oxydulous  iron,  and  dimin- 
ishes through  titaniferous  iron,  franklinite,  chromate  of  iron,  to  spinelle 
and  pleonaste. 

Again,  the  same  author  states  that  the  protoxyde  of  manganese 
has  a  force  equal  to  24 
The  red  oxyde,     43 
Peroxyde,  56 

So  that  the  force  increases  with  the  amount  of  oxygen — a  paradoxi- 
cal result.  All  the  sulphurets,  antimoniurets,  and  arseniurets,  (ex- 
cepting magnetic  pyrites,)  have  a  value  less  than  100 — as  also  the 

*  CointcB  Bcodii8»  torn  xzviii,  page  227.  AsiuJes  de  Chimie,  Jan.  1349,  page  14S. 
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phosphates  and  arseniates — in  qoartz  it  is  Uttle  or  none :  ft^spar 
and  mica  also  very  slight.  The  author  condedes  from  these  researches, 
that  as  the  magnet  is  known  .to  have  a  certain  influence  on  all  bodies, 
as  Faraday  and  Pl&cker  have  shown,  so,  that  all  bodies  have  a  cerUun 
magnetic  force,  which,  varies  most  materially,  and  in  some  degree 
with  their  crystalline  state. 

Applying  the  same  method  of  research  to  the  rocks,*  the  author 
gives  the  results  of  his  examination  of  twenty-nine  varieties  of  vol* 
canic  rocks,  lavas,  &c.,  of  thirty-tdx  varieties  of  basalts,  porphyries, 
melaphyres,  serpentines,  chloritic  rocks,  &a 

The  basaltic  rocks— even  those  containing  very  Uttle  oxydulous 
iron — have  a  force  two  or  three  times  greater  than  the  mean  force  of 
modem  lavas.  The  magnetic  force  of  basalts  ranges  between  1,500 
and  3,000 ;  that  of  lavas  between  350  and  1,500,  but  more  generally 
between  600  and  900.  Of  serpentines  the  magnetic  force  is  very 
variable.  The  amphibolic  rocks  have  a  very  low  force,  even  below 
100,  sometimes  scarcely  sensible — stratified  rocks  also,  generally 
speaking,  have  a  low  force.  This  force  does  not  depend  on  the  pre- 
sence or  absence  of  oxydulous  iron,  but  is  a  real  physical  quality,  which 
all  rocks  possess  in  a  greater  or  less  degree  ;  all  varieties  of  the 
same  rocks,  no  matter  whence  derived,  agreeing  very  well  in  the 
magnetic  force  which  they  exhibit.  M.  Delesse  thinks,  that  from  such 
results,  knowing  the  geological  structure  and  constitution  of  a  district, 
it  would  be  possible  to  determine  by  calculation  the  deviation  of  the 
needle  relatively  to  the  meridian  of  that  place. 

As  might  be  expected,  when  we  remember  the  excitement  caused 
by  the  first  announcement  of  the  discovery  of  considerable  quantities 
of  gold  in  Califomia,  and  the  sustained  interest  which  the  arrivals 
from  that  cotmtry  have  maintained,  there  have  been,  during  the  year, 
several  analyses  published  of  this  gold ;  and  the  general  question  of 
its  distribution  and  character  has  been  discussed.  M.  Dufrenoy  has 
given  the  results  of  a  comparative  examination  of  the  auriferous  sands 
of  California,  of  New  Grenada,  and  of  the  Ural  Mountains.  The 
little  plates  of  gold  from  Califomia  are  much  larger  than  those  from 
the  Ural  or  from  Brazil ;  and  they  are  also  distinguished  by  their 
reddish  colour. 

*  Ajinalee  des  HineS)  torn  zv.,  4th  series,  page  497. 
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The  gold  sometimes  adheres  to  white  milky  qaartz,  much  rounded, 
aod  evidentlj  hayiog  heen  subject  to  great  friction ;  there  are  also 
schistose  fragments,  both  of  which  focts  shew  that  the  original  source 
of  the  gold  is  in  granitoid  schists.  The  general  colour  of  the  sands 
is  black,  from  magnetic  iron ;  there  are  besides  titaniferous  iron,  oxyde 
of  manganese,  crystab  of  white  zircon,  (both  ends  perfect,)  also 
quartz,  (hyaline  and  smoky,)  and  some  fragments  of  blue  corundum. 
The  crystalline  stato  of  the  titaniferous  iron  and  of  the  zircon,  (which, 
though  usually  a  rare  mineral,  is  here  abundant,)  show  that  they 
haye  not  travelled  far. 

The  New  Granada  sands  are  more  grey  than  black — they  contain 
less  iron — ^more  zircon — ^the  quartz  is  but  little  rolled ;  sometimes 
both  extremities  remain :  the  sand  altogether  is  less  rolled  than  that 
of  California.  In  the  Ural  sands  there  occurs  cymophane.  Estima- 
ting the  proportion  of  each  of  these  by  actual  separation,  there 
resulted  for  the  sands  from, 

California.            New  Granada.  Ural. 

Magnetic  iron, 69.82  84.85  28 

TlUniferoofl  iron,  Oligiste^ 

iron,  and  traces  of  Ozyde>-  16.82  15.0  50 

of  Manganese,  j 

Zireon, 9.20  20.00  8 

Quarts  Hyaline, 18.70  25.0  U 

Conmdain,  0.67  7.0  Cymophane  10 

<Wd,  OM   TS*  *•«* 

Though  a  rough  approximation,  this  is  sufficiently  near.  The 
sands  of  the  Rhine  gave  very  similar  results  with  a  slight  variation. 
The  author  remarks  on  the  absence  of  spinelle  in  the  auriferous  sands 
which  he  has  found  in  stanniferous  sands  from  several  places ;  and 
asks,  can  we  conclude  that  this  mineral  belongs  to  crystalline  rocks 
of  an  earlier  date  than  those  containing  gold  ? 

M.  Dufrenoy  then  enters  on  some  calculations  to  show  that  the 
Ctdiforoian  gold  region,  even  allowing  the  truth  of  the  high  estimates 
whidi  have  been  made  from  first  washings,  is  not  much  richer  than 
the  Ural,  and  that  the  discovery  of  gold  there  wUl  not,  therefore,  in 
all  probability,  produce  any  important  revolution  in  mining  industry. 


228 

M.  Rivol*  has  analysed  several  spedmeos  of  gold  from  Califonua, 
and  the  mean  of  all  his  results  gave — 

Gold,  90.87 
Silver.  8.60 
Iron,        .10 

Mr.  Henry  also^  in  March,  1849,  gave  analyses  of  Califomlan 
gold  as  below : — 

Gold,    90.01    86.67 

saver,    9.01    12.68 

Copper,  0.86  with  traces  of  iron,    0.29 
Iron,  0.64 

99.88  99.78 

The  specific  gravity  was  15.96.t 

M.  Teschemacher^  also  gives  an  analysis  of  Califomian  gold,  of 
which  the  result  was — 

Gold,  90.68 

saver, 1.00 

Oxyde  of  iron,  6.80 

Copper, 0.66 

The  specific  gravity  was  16.33.  If  the  iron,  &c.  be  deducted,  we 
have  an  alloy  of  gold  92.,  silver  7. 

The  question  whether  the  gold  and  silver  are  combined  in  the 
atomic  proportion  has  been  entered  upon  by  M.  A.  Levol,§  who  gives 
numerous  analyses  which  he  had  made  during  twenty  years,  with- 
out having  this  object  in  view ;  and  from  the  discussion  of  his  re- 
sults, he  thinks  it  established,  that,  generally  speaking,  gold  and 
silver  are  found  united  in  such  proportions  that  they  can  be  reduced 
to  atomic  formulae,  although  at  the  same  time  they  present  them- 
selves also  in  an  almost  endless  variety  of  proportions. 

The  occurrence  of  gold,  though  in  very  small  quantity,  has  also 
been  proved,||  in  the  copper  mines  of  Chessy,  (dept.  de  Rhone.) 
The  ores  here  have,  besides  sulphur,  iron,  silica,  and  arsenic,  some, 
eight  per  cent,  of  zinc,  and  five  per  cent,  of  copper,  and  about  {^ 
of  gold,  which  it  is  thought  may  be  extracted  profitably  by  the 
adoption  of  a  peculiar  process. 

*  AnnaleB  dee  Mines,  torn  xvL  page  127. 

t  PhiL  Mftg.  liiroh,  1849,  page  206. 

{  Jour.  Chemical  Society,  Londcm,  October,  1849,  page  198. 

§  Annales  de  Chemie,  torn  xxviL  page  811, 

II  lOL  Allain  et  Bartenlmck,  Comtes  Rendns,  torn  xziz.  page  168. 
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H.  Danbree*  has  made  some  very  interesting  experiments  on  the 
artifidal  prodnctions  of  minerals,  adopting  the  same  mode  of  re* 
seardi,  as  had  already  yielded  snch  important  results  to  Sir  James 
Hall,  Berihier,  Mitscherlich,  &c.  He  had  been  led  to  some  consider- 
ations of  this  kind,  by  the  study  of  veins  of  tin  and  titanium,  and 
he  had  been  convinced  that  fluoric  add  played  a  very  important  part 
in  the  production  of  these  veins.  Besides  tin,  these  deposits  fre- 
quently contain  fluo-silicates,  such  as  mica,  lepidolite,  topaz ;  boro- 
sQicates,  as  tourmaline  and  azinite ;  fluophosphates,  as  apatite ; 
and  the  principal  circumstances  of  the  structure  and  composition 
of  stanniferous  veins,  would  be  explained  by  supposing  that  va- 
pours, containing  fluoride  of  silica,  of  boron,  and  of  phosphorus, 
came  at  a  high  temperature  from  below.  To  imitate  this  process 
was,  therefore,  M.  Daubree's  object ;  smd  he  therefore  caused  two 
currents  to  pass  through  a  porcelain  tube,  heated  to  a  white  heat ; 
one  oi  vapour  of  perchloride  of  tin,  the  other  of  vapour  of  water. 
Mutual  decomposition  readUy  took  place,  and  the  interior  of  the 
tube,  towards  the  extremity,  where  the  two  currents  entered,  was 
covered  with  well  formed,  crystallized,  and  very  brilliant  crystals  of 
oxyde  of  tin ;  the  central  and  strongly  heated  portion  had  no  deposit, 
and  the  other  end  only  an  amorphous  deposit  of  oxyde  of  tin,  which 
was  also  found  abundantly  in  the  tube  of  glass,  united  to  that  of 
porcelain.  The  crystals  were  colourless  and  transparent,  except  a 
few,  which  were  brown,  and  they  had  all  the  adamantine  lustre  of 
natural  crystals ;  and  they  differed  only  from  the  natural  oxyde  of 
tin  in  being  colourless,  having  no  oxyde  of  iron  assodated.  In  form 
they  were  right  rhomboidal  crystals,  very  flattened ;  while  the  natu- 
ral crystals  of  oxyde  of  tin  are  derived  from  a  right  octahedron,  with 
a  square  base.  The  oxyde  of  tin  appears,  therefore,  a  new  case  of 
dimorphism.  This  artificial  oxyde  of  tin  is  also  isomorphous  with 
oxyde  of  titanium  or  Brookite ;  but  native  oxyde  of  tin  is  isomorphous 
with  Rutile ;  and  thus  Rutile,  Brookite,  and  Anatase,  having  been 
shown  by  Henry  Rose,  to  be  only  titanic  acid  with  oxyde  of  iron,  it 
follows,  frt)m  these  experiments,  that  the  two  forms  of  oxyde  of  tin 
correspond  with  the  two  forms  of  oxyde  of  titanium.  And  this  cor- 
respondence furnishes  a  new  example  of  the  close  geometric  relation 

*  Annalei  des  Mines,  torn  zri  page  129. 
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which  generally  anites  the  piimitiye  forms  of  a  dimorphous  body,  as 
in  the  case  of  carbonate  of  lime,  of  magnesia,  &c. 

The  density  of  the  natural  or  octahedral  ozyde  of  tin  is  6.80 
to  6.96.  The  density  of  the  artifidal  or  Rhombic  tin  is  6.72. 
Similarly  with  Rutile  and  Brookite,  the  former  has  a  specific  gravity 
of  4.291 ;  the  latter  of  4.12S  to  4.167 ;  so  that  the  form  of  the 
square  prism  co-exists  with  some  molecular  condition,  conferring  a 
higher  density  than  the  form  of  the  right  rhombic  prism. 

Similar  results  were  obtained  by  operating  with  chloride  of  tita- 
nium— ^very  minute  crystals  of  titanic  acid  being  formed  in  the 
tube ;  these  were  two  minute  to  measure^  but  appeared  to  be  of  the 
form  of  Brookite,  that  is  of  the  same  form  as  the  artificial  oxyde  of 
tin.  Similar  results  were  also  obtained  from  fluo-siliGic  and  chloro- 
silicic  adds,  the  deposits  in  both  cases  being  silica,  with  a  glassy 
structure  and  fi:itcture :  in  the  case  of  the  fluo-silidc  add,  it  was 
fibrous.  The  crystals  adhered  very  strongly  indeed  to  the  sides  of 
the  tube,  as  they  do  in  nature  to  the  rocks. 

Haying  established  these  experimental  results,  the  author  proceeds 
to  apply  them  to  the  explanation  of  his  views  in  nature,  and  descri- 
bing the  structure  and  composition  of  veins  in  various  countries,  shows 
that  there  is  a  mutual  interpenetration  of  the  crystals  of  rutile,  of 
fer-oligiste,  and  of  quartz,  which  proves  that  they  have  been  formed 
if  not  at  the  same  moment,  at  least  under  the  same  conditions.  This 
interpenetration  is  well  known  to  mineralogists. 

Knowing,  then,  that  the  fer-oligiste  of  volcanic  countries  is  due  to 
the  decomposition  of  chloride  of  iron,  by  the  vapour  of  water,  a 
similar  origin  may  be,  he  thinks,  attributed  to  the  fer-oligiste  of  the 
titaniferous  veins ;  and  that  all  these  minerals  result  fi'om  the  decom- 
position, by  the  vapour  of  water,  of  their  respective  chlorides  or 
fluorides.  The  presence  of  fluoric  combinations  is  supposed  to  con- 
firm the  supposition,  such  as  fluor-spar,  fluo-silicates,  (mica)  fluo- 
phosphates,  (apatite)  boro-silicates,  (axinite,  tourmaline.)  We  have 
beside,  hydrated  silicates,  such  as  chlorite,  and  occasionally  zeolites, 
tending  to  prove  that  water  has  had  an  important  part  to  play  in  the 
filling  of  these  titaniferous  veins. 

In  a  few  exceptional  cases,  the  fluoride  of  titanium  has  been,  as  it 
were,  withdrawn  from  this  decompodtion,  as  in  the  Warwickite  of 
New  York,  and  the  Eremite  (of  Dana)  in  Connecticut. 
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The  aathor  further  presses  the  idea,  that  if  this  be  the  origin  of 
soch  d^oaitSy  fluoric  acid  must  have  been  more  widely  difihsed,  and 
have  played  a  mnch  more  important  part  than  is  generally  supposed. 
He  thinks  also  that  such  experiments  may  tend  to  throw  much  light 
on  the  metamorphism  of  rooks. 

In  connexion  with  these  researches  of  M.  DaubreCy  we  may  men- 
tion an  interesting  paper  on  Arkansite,  by  Messrs.  Damour  and 
Desdoizean.  This  mineral,  it  is  known,  presents  an  iron  grey  col- 
our with  a  metallic  lustre,  similar  to  that  of  oxydulous  iron.  Its 
denaty  is  4.030  in  crystab,  4.083  in  fragments.  The  crystals  are 
generally  dodecahedrons,  with  isosceles  triangles,  but  the  measure- 
ments show  that  they  belong  really  to  a  right  rhombic  prism,  modi- 
fied. 

On  a  careful  comparison  of  their  form,  and  its  usual  modifications, 
(the  details  of  which  are  given)  the  authors  were  led  to  see  that  it 
was  identical  with  the  form  of  Brookite.  Analysis  also  showed  the 
close  relation  in  composition.  On  the  other  hand,  Brookite  is  well 
known  to  be  totally  different  in  external  characters.  It  b  found  in 
Tery  flat  crystab,  often  small,  transparent,  of  a  red  brown  colour, 
with  a  vitreous  firacture,  and  yielding  a  yellowish  white  powder,  in- 
stead of  cinder  grey,  as  in  Arkansite. 

Now  if  a  crystal  of  Brookite  be  placed  for  a  few  moments  in  the 
inner  flame  of  a  blow-pipe,  it  loses  its  transparency,  and  assumes 
the  aspect  of  a  little  plate  of  iron.  After  thb  operation  it  has  abo 
a  vitreoas  fracture  and  a  metallic  lustre,  and  its  powder  abo  becomes 
grey,  exa(^y  like  the  lustre  and  powder  of  Arkansite.  The  same  b  the 
result  of  heating  it  on  diarcoal;  but  it  does  not  change  its  aspect 
when  heated  in  a  tube.  These  facts  would  all  tend  to  prove  that 
the  orystab  of  Arkansite  belong  primarily  to  the  species  known  as 
Brookite,  but  that  they  have  been  in  some  way  subjected  to  a  high 
tanperature,  with  the  disengagement  of  hydrogen,  or  bituminous 
vapour.  Under  thb  influence  they  have  undergone  a  slight  reduc- 
tion, by  losing  a  part  of  their  oxygen,  and  have  assumed  a  diflbrent 
external  character  without  altering  their  form. 

Rutile  suffers  the  same  change  exactly,  increasing  in  density. 
Now  M.  Ebelmen  had  already  shown  that  titanic  acid  could  be 
dianged  into  sesqui-oxyde  of  titanium,  by  exposing  it  to  the  action 
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of  a  current  of  hydrogen,  at  a  high  temperature.*  The  author  there- 
fore condndes  that  Arkansite  is  a  compound  of  sesqui-oxyde  of 
titanium  and  of  titanic  add^  arising  from  a  chemical  alteration  d 
crystals,  originally  belonging  to  the  species  known  as  Brookite. 

M.  Whitney,  in  America,  had  also  examined  the  Arkansite,  and 
found  its  composition  as  above,  thus  upsetting  the  notion  of  Shepard, 
that  it  was  a  niobate ;  and  also  stated,  that  it  had  the  crystalline 
form  and  density  of  Brookite.f 

Professor  Miller,  of  Csunbridge,  also  examined  the  crystallographic 
identity  of  the  two  ;X  and  Rammelsberg  made  the  same  statement, 
and  gave  the  details  of  the  measurement  confirming  it ;  and  he  also 
published  careful  analyses  of  the  mineral,  from  which  he  came  to  the 
conclusion,  that  Arkansite  had  the  crystalline  form  of  Brookite,  and 
the  specific  gravity  of  Anatase ;  it  was  therefore  only  a  variety  of 
Brookite.§ 

Bearing  on  the  same  subject,  is  the  discovery  of  Wobbler,  that  the 
cubic  crystals  found  in  the  slags  of  iron  furnaces,  and  hitherto  sup- 
posed to  be  pure  titanium,  really  contain  cyanide  and  nitruret  of 
titanium,  having  eighteen  per  cent,  of  nitrogen,  and  four  per  cent,  of 
Carbon.  II 

M.  Damour  has  analysed  a  new  spedmen  of  the  rare  mineral 
Peridase,  which  was  first  discovered  and  described  by  Professor 
Scacchi,  of  Naples.  The  previous  analyses  had  given  only  an 
anhydrous  magnesia  and  oxyde  of  iron,  and  had  exdted  considerable 
doubt  as  to  their  accuracy,  it  being  difficult  to  conceive  how  such  an 
oxyde  of  magnesium,  with  marked  alkaline  properties,  should  exist 
in  nature  in  a  state  of  purity,  in  distinct  crystals,  and  yet  not  decom- 
posed. The  discovery  of  a  considerable  quantity  of  this  mineral  in 
a  block,  at  Monte  Somma,  gave  M.  Damour  an  opportunity  of  ex- 
amining it  carefiilly.  It  is  found  disseminated,  both  in  small  irreguliur 
grains,  and  in  cubes  and  well  marked  octahedrons,  in  a  mass  of  white 

*  AiiiudM  de  Chimie,  torn  zv.  8me  soie,  p.  885. 

t  Si]liinan*8  Jotmal,  No.  21,  voL  tL  page  488. 

t  Phfl.  Mag.  July,  1849,  page  75. 

§  Ueber  die  identitat,  &c,  Poggendorff*8  Annakn,  vol  IxxriL  page  686 ;  see  also 
Pogg.  Annalen,  voL  IxxiL  pages  128,  802,  and  yol.  IzxviiL  page  148  for  other 
papers  on  the  same  subject 

II  ComtiA  Rendui,  torn  xzbL  page  505,  5  Nor.  1849. 
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lamellar  carbonate  of  lime.  The  results  of  two  analyses  are  giTen, 
(the  processes  employed  being  detailed  at  foil,)  and  the  mean  of 
tiiese  yield — 

MigDMia, 98.63 

Protoz  ol  Izon, 05.99 

99.61 

The  specific  gravity  is  3.674.  Is  then  the  protoxide  of  iron  only  an 
accidental  ooburing  matter,  or  is  it  essential  to  the  crystallization  of  the 
Periclase  ?  If  the  latter,  the  formula  representing  Peridase,  ¥rill  be — 

24Mg+Fe         or 
S4  (Mg  +  Fe)  -h  26  O 

It  appears  most  probable  that  in  Periclase  there  is  native  mag- 
nesia crystallized,  containing  a  small  portion  of  isomorphic  protoxide 
of  iron,  just  as  in  Corundum  we  have  alumina,  in  quartz  silica. 
The  gangue  of  the  periclase  is  a  mixture  of  carbonates  of  lime  and 
magnesia,  in  the  proportion  of  four  of  the  former,  and  one  of  the 
latter.* 

The  same  chemist  has  re-analysed  the  sapphirine,  and  found 
results  quite  confirming  those  of  Stromeyer  who  first  examined  this 
mineraL    The  specific  gravity  was  a  little  higher,  being  3.47d.t 

We  have  had  two  valuable  communications  brought  before  this 
Society,  during  the  past  session,  on  the  analysis  of  minerals.  Mr. 
William  llallet  has  shown  by  a  very  careful,  and  well  described 
analysis  of  Killinite,  that  the  specimen  on  which  he  experimented, 
and  which  appeared  a  good  typical  specimen  of  the  Killinite,  differed 
considerably  fix}m  those  previously  analysed,  and  presented  the 
interesting  fact  of  containing  lithia  to  a  sensible  amount,  and  es- 
tablishing its  distinctness  from  Spodumene.  For  the  details  of  this 
communication,  I  must  refer  you  to  the  journal  of  the  Society.} 

Another  was  firom  Mr.  Sullivan,  on  the  composition  of  some  mica, 
obtained  from  the  altered  rodcs  in  junction  with  the  granite,  at 
Glenmalur,  in  the  County  of  Wicklow.§ 

*  BaU.  de  la  Soc.  6«6L  France,  5  Ifareh,  1849. 
t  BnU.  Soc.  6«6L  France,  1849,  page  816. 
X  Jour.  QeoL  Soc.  Dublin,  voL  iv.  page  142. 
§  Jour.  GeoL  Soc.  Dublin,  vol  iv.  page  155. 
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For  the  knowledge  of  the  processes  adopted  in  the  analjaa,  and  the 
detailed  numerical  results,  the  accurate  description  of  Mr.  Sullivan 
must  be  consulted ;  but  I  may  notice  here  the  interesting  &ct  esta- 
blished bj  this  examination,  that  the  mica,  which  was  biaxial, 
contained  2.506  per  cent  of  soda,  with  only  traces  of  the  oxides  of 
Chrome,  ¥rith  Fluoric,  Boradc,  and  Phosphoric  acids,  (the  latter 
possibly  accidental.)  Mr.  Sullivan  discusses  the  mode  of  occurrence 
of  these,  and  has  promised  the  results  of  the  analyses  of  a  more 
extended  series  of  micas,  on  which  he  is  engaged.  The  total  absence 
of  lithia  in  that  examined  is  also  deserving  of  notice. 

Professor  Silliman  has  shown  by  analysis  that  the  Indianite  of 
Boumon,  the  matrix  of  the  Asiatic  Corundum,  is  chemically  the 
same  as  Anorthite.* 

August  Stromeyerf  has  shown  the  occurrence  of  oxide  of  nickel  in 
Serpentine  and  talc : — 

la  the  bright  green  serpentine,  (predous)  of  KOnuts,  there  was  0.45  p^  cent. 

Sandal 0.304 

In  the  dirty  yeOofW  common  serpentine  of  Rdraaa, 0.82 

„  „  Saxony, 0.22 

In  the  bright  green  talc  of  Roraas,... 0.40 

Sell, 0.43 

Throndjem, 0.23 

Dr.  Leeson  has  continued  his  researches  on  crystallography  in  a 
paper  on  Isormophism,  and  on  a  general  simple  law  governing  all 
crystalline  forms,  in  which  some  new  views  are  announced.^ 

The  recent  statements  by  Malaguti,  Durocher,  and  Sarzeaud,§ 
with  regard  to  the  presence  of  lead,  copper,  and  silver  in  sea  water, 
and  of  silver  in  organized  bodies,  must  naturally  excite  attention. 
The  water  was  from  the  sea  at  St.  Malo,  and  the  fact  examined  from 
the  same  place ;  the  ashes  of  these  (fucus  serrcUus  and  ceramakies,) 
contained  f—s^;  the  water  only  ,^^^^  of  silver ;  they  state  also  that 
salt  and  all  its  artificial  products  contain  silver.  In  the  ashes  of 
fuci  they  have  found  j^  of  lead,  and  a  little  copper ;   so  that 

*  Si]liman*8  Joomal,  Kov.  1849. 

t  Nyt  Magazine  far  Katnrvidenskabeme,  Christiaxiia,  vol  yi  No.  1,  1849. 

X  Jour.  Chem.  Soc  of  London,  1849. 

§  Comtes  Bendna,  torn  zxix.  Ka  26,  page  780. 
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these  meUb  also  are  concluded  to  exist  in  the  medium  in  which 
these  plants  live. 

The  extreme  cantion  requisite  in  such  experiments^  when  the 
reag^its  used  may  possibly  have  been  lying  exposed  in  a  laboratory 
nsed  for  goieral  analysis,  or  have  been  subjected  to  other  sources  of 
impurity,  is  known  to  chemists ;  and  an  instance  of  it  may  be 
referred  to  in  Mr.  Arthur  Phillips'  analyses  of  the  ashes  of  ooal, 
(analyses  undertaken  with  a  view  to  test  the  troth  of  statements, 
made  with  regard  to  the  occurrence  of  lead,  and  copper,  in  such 
ashes,)  in  which  he  found  no  traces  of  lead  and  copper,  but  on 
testing  the  distilled  water  of  the  laboratory  found,  that  it  darkened 
with  sulphuretted  hydrogen.* 

Rammelsberg  has  issued  a  fourth  supplement  of  his  very  valuable 
dictionary  of  the  Chemistry  of  Mineralogy .f  And  Bischof  has  con- 
tinued his  very  important  contributions  to  the  chemical  and  physical 
portion  of  geology,  in  which  he  discusses  the  history  of  Augite,  of 
Diallage,  Bronzite,  and  Hypersthene,  of  Augitic  rock,  of  Olivine, 
and  of  Basalt^ 

During  the  year  the  Cavendish  Society  have  issued  two  additional 
volumes,  (two  and  three,)  of  Gmelin's  Hand-book  of  Chemistry, 
a  very  carefully  executed  translation  by  Mr.  Watts,  who  deserves 
much  praise  for  the  conscientious  manner  in  which  he  has  performed 
a  task  of  no  small  labour,  and  has  used  his  best  efforts  to  bring  up 
the  information  contained  to  the  last  moment. 

The  question  of  the  origin  and  mode  of  formation  of  dolomites, 
has  continued  to  engage  the  attention  of  several  enquirers.  Among 
others.  Professor  Favre  of  Geneva,  has  discussed  the  origin  of  the 
dolomites  of  the  Tyrol,§  adopting  as  the  basis  of  his  hypothesis 
some  experiments  of  M.  Marignac.  In  these  some  carbonate  of 
lime,  and  a  solution  of  chloride  of  magnesium,  were  placed  in  a 
strong  glass  tube ;  the  tube  sealed  hermetically,  and  subjected  to  a 
temperature  of  200^  cent,  during  six  hours ;  the  result  was  the 
formation  of  a  dolomite,  or  a  double  carbonate  of  lime  and  magnesia, 
containing  a  larger  proportion  of  magnesia  than  a  true  dolomite.  ' 

*  Qnar.  Jour.  Chemical  Sodety,  London,  April,  1849,  Na  y.  page  1. 

t  Handwdrterbodi  des,  &c,  Yiertes  snpplem.  Beriin,  18i9. 

I  Biidioi;  Ldubach  d«B  Chtm.  tind  Phytic.  GeoL  11  hand  8  heft 

§  Biblio.  Unir.  torn  x.  page  177 ;  also  Gomtes  Rendus,  March,  1849,  page  864. 
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Repeatiiig  the  same  process^  but  coDtinuing  the  high  temperature  for 
only  two  hours,  a  limestone  sHghtly  magnesian  was  the  result; 
showing  that  time  was  one  circumstance  important  in  the  question. 
There  would  appear,  therefore,  to  be  requisite  for  the  production  of 
dolomite  in  this  way — 1st,  lime;  2nd,  sulphate  of  magnesia,  and 
chloride  of  magnesium ;  3rd,  temperature  of  200^  cent. ;  and  4th, 
a  pressure  equal  to  15  atmospheres,  or  from  450  to  600  feet  of  sea 
water. 

M.  A.  Favre,  adopting  these  results,  points  out  the  probable 
concurrence  of  all  these  circumstanced  in  the  case  of  the  dolomites  in 
the  Tyrol.  There  are  here,  however,  two  kinds  of  dolomite,  one 
compact,  the  other  cavernous :  the  former,  the  author  supposes  to 
have  been  originally  deposited ;  the  other,  to  be  the  result  of  alter- 
ation— an  alteration,  which  he  thinks  took  place  almost  immediately 
at  the  time  of  their  deposit ;  or,  as  it  were,  a  nascent  metamorphosis. 
He  supposes,  further,  that  the  fact  of  the  connexion  between  the 
occurrence  of  dolomites,  and  the  eruptive  porphyries  b  due,  not  so 
much  to  any  subsequent  change,  but  to  the  more  abundant  deposit 
or  formation  of  magnesian  limestone  around  these  centres,  from  the 
reactions  there  occurring  having  produced  the  magnesian  character, 
while  ordinary  limestone  was  being  deposited  in  other  parts.  The 
saccharine  and  crystalline  dolomites  he  views  simply  as  the  result  of 
the  fusion  of  a  magnesian  limestone,  not  of  any  sublimation  of  mag- 
nesia; while  the  sulphate  of  magnesia  being  decomposed  by  the 
carbonate  of  lime,  and  this  reaction  taking  place  when  warm, 
the  sulphate  of  lime  resulting  would  be  in  the  anhydrous  state,  and 
thus  we  have  an  explanation  of  the  occurrence  of  anhydrite. 

Mr.  James  Bryce,  junr.,  has  given  the  results  of  careful  quantita^ 
tive  analyses  of  the  altered  dolomites  of  the  Island  of  Bute,  his 
description  of  which  I  had  the  pleasure  of  noticing  in  last  year's  address.* 

These  analyses,  carefully  executed  by  Dr.  R.  D.  Thompson, 
fully  bear  out  the  unexpected  and  interesting  facts  stated  by  Mr. 
Bryce,  that  the  igneous  action  in  the  cases  referred  to,  has  driven  off 
the  magnesia  from  the  limestone ;  the  portion  altered  by  the  dykes, 
containing  a  much  smaller  proportion  of  magnesia  than  that  which 
is  unaltered-t 

*  Jour.  GeoL  Soc.  Dubliiii  voL  iv.  pag«  108. 
t  PhUos.  Mag.  Aagust,  1849,  page  81. 
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Relating  to  the  t^licatioa  of  geological  principles  to  practical 
pursoitSy  there  have  been  published,  daring  the  year,  some  few 
yaloaUe  contributions. 

In  a  detailed  commnnication*  on  the  iron  deposits  of  the  depart- 
ments of  Aveyron,  of  Lot,  &o.,  M.  Coqnand,  enters  on  a  minute 
description  of  the  general  mode  of  occnrrence  and  character  of  the 
beds  worked.  The  chief  supply  is  derived  from  the  jnrassic  group, 
consisting  oi  fer  hydroxide  compacie,  mixed  with  a  considerable 
pn^ortioD  of  carbonate  of  lime,  Bud/er  hydroxtde  ooKHque,  (pisolitic 
iron.)  The  latter  is  the  most  abundant,  and  occurs  not  forming 
beds  of  any  great  or  continuous  extent  of  sur&ce,  but  small  well- 
marked  islets,  as  it  were,  in  which  the  richness  of  the  mineral 
increases  towards  the  centre,  and  gradually  dies  away  towards  the 
edges.  These  are  quite  free  from  phosphorus,  sulphur,  and  arsenic, 
and  yield  iron  of  the  best  quality.  They  occur  in  compact  masses  in 
red  days ;  in  rognons  of  a  variable  size,  with  rounded  surfaces ;  in 
grains,  cemented  by  a  clayey  paste ;  and  in  pisolitic  grains,  in  the 
cradcs  of  the  secondary  rocks.  Besides  these,  there  are  deposits  of 
iron  hitherto  called  aUuvial,  (but  which  M.  Coquand  has  shown  to  be 
tertiary,)  some  of  which  are  remarkable,  as  being  almost  entirely 
beds  of  fossils,  (as  Oryphma  eymbium^  and  as  containing,  derived 
from  these  organisms,  two  to  three  per  cent,  of  phosphoric  add. 

The  author  gives  a  very  full  account  of  the  circumstances  under 
which  these  deposits  are  found  and  worked;  and  enters  at  large 
upon  the  question  of  the  age  of  the  beds,  in  which  they  occur, 
showing  that  they  rest  unconformably  upon  the  Eocene  and  Miocene, 
and  that  they  form  the  upper  portoin  of  the  tertiaries  of  the  south- 
west of  France ;  and  that  this  position,  established  stratigraphically, 
is  confirmed  by  the  fossils  found  in  them. 

From  M.  Durocher,  we  have  obtained  a  detailed,  minute,  and 
valuable  description  of  the  metalliferous  resources  of  Sweden, 
Norway,  and  Finland.  Hii  memoir,  which,  however,  offers  too 
nrach  detaO,  to  be  analysed  here,  treats  fully  of  the  position,  struo- 
tare,  character,  and  origin  of  the  several  veins  or  beds,  and  of  the 
geological  constitution  of  the  rocks  and  country  where  they  occur,  t 

*  BaU.  de  U  Soc,  Geol.  de  France,  March,  1819,  torn  vi.  page  828. 
t  Annalfw  dee  Mines,  torn  xv.  171. 


238 

M.  Riviere,  has  given  a  descriptaon  of  the  rocka,  and  contained 
metallic  veins  of  the  Rhenish  provinces,  in  the  district  included 
between  the  neighbourhoods  of  Coblentz  and  Dusseldorf,  on  the 
right  bank  of  the  Rhine.* 

The  country  is  composed  almost  exclusively  of  grauwadce  rodcs, 
with  here  and  there  some  tertiary  deposits,  and  some  igneous  rodcs. 
The  metals  occurring  in  the  veins,  are  zinc,  iron,  lead,  copper,  silver, 
arsenic,  nickel,  &c. ;  principally  iron,  zinc,  copper,  and  lead,  chiefly 
in  the  state  of  sulphurets,  and  carbonates.  It  is  stated  that  there 
are  two  principal  systems  of  these  veins,  varying  in  composition,  in 
direction,  and  probably  in  age.  Now,  the  cleavage  of  the  rocks  b 
fi^uently  not  coincident  vrith  the  bedding,  and  it  is  stated  that  the 
veins  of  the  first  system,  composed  of  quartz,  blende,  galena,  siderose, 
and  traces  of  sulphuret  of  copper  generally  accompany  the  deavage, 
and  conform  to  it,  while  the  others  are  more  independent,  and  cut 
the  beddmg. 

After  a  detailed  account  of  the  works  undertaken  in  several  <rf 
these  mines,  and  of  the  extent,  direction,  and  character  of  the  several 
explorations,  the  author  passes  to  some  general  considerations  on 
metallic  veins. 

All  veins  of  blende  hitherto  studied,  are  united  by  general  relations. 
They  are  sensibly  parallel,  and  have  a  mean  direction  of  east  north- 
east, and  west  south-west.  At  certain  points  they  are  nearly  parallel 
to  the  cleavage  of  the  grey  wacke,  while  at  others  they  cut  this  at 
various  angles,  and  have  inclinations  different  from  that  of  the  grey- 
wacke.  The  cleavage  in  many  cases  is  different  in  direction  from  the 
beds,  so  that  when  the  veins  s^ppear  to  be  sometimes  parallel  to  the 
cleavage,  it  is  because  they  have  gone  in  the  line  of  least  resistance, 
or  because  the  secondary  fractures  have  been  determined  with  greater 
facility  in  the  direction  of  this  cleavage. 

The  veins,  then,  being  true  veins,  resulting  from  the  cracks 
arising  out  of  parallel  dislocations,  and  their  general  directions  cor- 
responding to  that  of  the  enclosing  rocks,  these  fissures  are  probably 
due  to  the  same  system  of  dislocation  which  has  raised  the  grey- 
wacke.  The  ribboned  character  of  the  veins  seems  to  shew  that  the 
filling  in  of  them  was  subsequent,  and  at  successive  periods. 

*  BuH  de  la  Soc.  GeoL  de  Frtnce,  torn  vL  page  171. 
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He  Uiinks  that  vanB  having  different  direotioiui  may  nevertheless 
he  of  competoraneons  formation,  and  be  of  the  same  nature ;  and , 
while  not  altogether  maintaining  it  in  every  case,  he  thinks  the  con- 
nexion between  the  age  of  veins  and  their  composition^  worthy  of 
mnch  more  attention  than  it  has  hitherto  received :  believing,  that 
&ere  does  exist  some  general  relation  between  the  direction  of  veins, 
^iroperly  so  called,)  the  nature  of  the  materials  of  which  they  are 
composed,  and  the  epodi  of  their  formation.  He  gives  many  instances 
in  support  of  tiiis  view,  and  condndes  by  maintaining,  that  the  older, 
and  transition  rocks,  are  the  natural  locality  of  metab,  and  that  they 
occur,  in  the  other  rocks,  prindpaUy  as  the  result  of  a  displacement 
or  diange  of  their  nature,  more  or  less  complete. 

Among  the  more  curious  applications  of  geological  investigations, 
we  would  refer  to  the  interesting  enquiries  of  M.  Boube6,  on  the 
geological  conditions  of  the  cholera.*  At  the  first  invasion  of  this 
fearful  disease  in  1832,  M.  Boube^  had  remarked  that  several  places 
were  severely  attadced,  and  others  escaped ;  and  he  had  consequently 
undertaken  many  researches  to  ascertain  whether  thb  fact  had  any 
connexion  with  the  geological  nature  of  the  soil,  &o.,  beiog  the  more 
induced  to  consider  this,  by  observing,  that  in  many  countries 
where  endemic  diseases  prevailed,  the  limits  of  the  area  over  which 
they  spread,  are  frequently  marked  out  by  the  limits  of  the  geolo- 
gical formaticms,  so  that  each  geological  formation  constitutes,  as  it 
were,  a  natural  locality  for  peculiar  morbid  affections,  such  that  the 
medical  constitution  of  a  country  depends  in  some  way  on  its  geo- 
logical and  topographical  constitution.  He  points  out  the  remarkable 
influence  which  the  nature  of  the  soil  has  on  the  absorbent  powers, 
and  dryness  of  the  ground— -on  the  coldness  or  heat — on  the  nature 
of  the  gases  evolved ;  and  further,  the  nature  and  amount  of  the 
mineral  or  organic  matter  taken  up  by  the  waters  used  for  drinking, 
cooking,  &C.  And  referring  to  the  cases  of  goitre,  confined  chiefly, 
as  we  pointed  out  last  year,  to  countries  where  the  waters  used 
contain  magnesia — to  the  greater  prevalence  of  pulmonary  pthisis  in 
countries  where  the  soil  is  calcareous — ^he  states  that  the  cholera  has 
diown  itself  with  much  greater  virulence  in  those  countries  which 
are  occupied  by  easily  disintegrated  rocks,  and  in  general  terms,  by 

*  BuH  de  U  Soc  6«dL  de  France,  torn.  tL  page  540. 
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tertiary  or  alluvial  deposits,  extending  itself  with  less  intensity  in 
countries  where  the  older  and  harder  rocks  exist. 

In  confirmation  of  this  idea,  nnmeroos  localities  are  referred  to  hy 
the  author,  and  the  circumstances  appear  fully  to  support  his 
hypothesis. 

In  fact  this  case  is  only  one  out  of  many  which  might  be  quoted 
as  evidencing  the  importance  of  an  accurate  knowledge  of  the  struc- 
ture of  any  district,  before  determining  on  the  measures  desirable  to 
be  adopted  for  its  drainage,  improvement,  &c.,  if  already  inhabited ; 
or  in  the  case  of  new  countries,  before  determining  on  the  locality  and 
site  of  town  or  settlements. 

Bearing  on  some  of  the  most  important  questions  in  physical 
geology,  we  have  had  two  short,  but  valuable  pi^>er8,  from  Mr. 
Hennessy,*  during  the  year.  In  one,  *'  on  the  changes  of  the  earth's 
figure  and  climate,  resulting  horn  forces  acting  at  its  wxrbce"  the 
author  has  pointed  out  how  inexplicable  the  observed  phenomena  of 
the  earth's  figure,  and  of  the  variation  of  gravity  at  its  surface 
would  be  on  the  hjrpothesis  of  the  earth's  primitive  solidity ;  and  in 
the  subsequent  one,  '*  on  the  variation  of  gravity  at  the  earth's 
surface,"  he  further  shows,  that  this  hypothesLs  entirely  fails  to 
explain  the  secular  refiigeration  of  the  earth's  surfiioe,  its  observed 
elliptidty,  and  the  variation  of  gravity. 

Mr.  Hennessy  has  also  communicated  to  the  Royal  Irish  Academy, 
(Proceedings  voL  iv.  page  333,)  a  valuable  paper,  ''on  the  influence 
of  the  earth  8  figure,  on  the  distribution  of  land  and  water,  at  its 
surfoce ;"  and  a  second  part  of  his  researches  in  physical  geology  to 
the  Royal  Society  of  London. 

All  these  papers  forming  portions  of  the  same  general  researches, 
I  regret  that  the  details  of  the  latter  have  not  yet  been  published ; 
and  I  must,  therefore,  omit  any  general  notice  of  the  author's 
results,  as  it  would  be  obviously  unfair  to  enter  upon  such  an 
examination  with  the  data  now  before  us.  Among  the  geological 
results,  however,  which  Mr.  Hennessy  thinks  to  be  established  by 
his  investigations,  we  may  mention  one  or  two-— that  the  stability  of 
the  axis  of  rotation  of  the  earth  will  progressively  increase,  as 
solidification  advances — ^that  the  thidmess  of  the  earth's  crust  cannot 

*  Jour.  GeoL  Soc  Dubliiii  voL  iv.  pag«8  139  and  147. 
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be  less  Uian  eighteen^  or  more  than  six  hmidred  milety  (a  result  very 
diflferent  from  that  amiomioed  by  other  investigatorB ;)  and  also  with 
reference  to  the  directions  of  great  lines  of  elevations,  depending  on 
the  action  of  the  pressures  of  the  shell,  and  nadeos  at  their  sur&ces 
of  contact,  that  inasmaoh  as  observation  as  yet  has  not  proved  the 
existence  of  a  zone  of  mean  pressure,  the  directions  of  these  lines  of 
elevation  mnst  be  comparatively  arbitrary. 

We  trust  that  Mr.  Hennessy  will  contmue  these  very  important 
researdies,  and  extend  their  application  to  the  explanation  of  geo- 
phenomena. 


I  alluded  last  year  to  the  promised  **  Manual  of  Scientific  Enquiry," 
intended  to  be  published  by  the  Board  of  Admiralty,  for  the  use  and 
benefit  of  the  officers  of  the  naval  service.  This  work  has  since 
appeared,  under  the  able  superintendence  of  Sir  John  Herschel ;  and 
in  addition  to  the  subjects  more  immediately  interesting  to  the  geo- 
logist, (and  which  are  ably  treated  by  Mr.  Darwin,  in  a  valuable 
and  very  suggestive  paper  on  geobgy,  Mr.  Mallet,  our  late  Pre- 
sident, on  earthquake  phenomena — a  pi^r  characterized  by  the 
ingenuity  and  simplicity  of  the  processes  recommended  for  observers. 
Sir  Hairy  De  la  Beche,  on  mineralogy,)  we  have  short  papers  on 
tides  and  tidal  observations,  terrestrial  magnetism,  hydrography, 
astrmiomy,  zoology,  botany,  &c.,  which  together  furnish  an  amoultt 
of  information  regarding  the  principal  points  deserving  of  observation, 
and  the  best  methods  of  observing,  that  cannot  foil  to  contribute 
largely  to  the  progress  of  knowledge. 

The  connexion  also  of  physical  geography,  with  geological  struc- 
ture, is  daily  becoming  more  acknowledged  and  insisted  upon ;  and 
the  republication,  in  an  improved  form,  and  in  an  English  translation, 
of  Humboldt's  *'  Aspects  of  nature,"  may  be  regarded  as  one  of  the 
evidences  of  this.  We  have  also  had  a  translation  of  Guyot's 
lectures,  entitied,  ^'The  Earth  and  Man,"  and  c(Hitaining  some 
OTiginal  and  eloquently  expressed  views. 

The  constant  recurrence  in  foreign  works,  in  the  accounts  of 
travellers,  or  in  the  descriptions  of  geogn^hers,  of  very  different 
and  very  various  standards  of  measure,  for  the  notation  of  vertical 
heights,  must  have  been  a  frequent  source  of  annoyance  to  every 
student.     Thus,  elevations  will  be  found  stated  in  English,  in  Paris, 
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or  Berlin  feet — ^in  metres,  &c.  &c.,  so  that  long,  and  sometimes 
troublesome  calculations  are  required  before  any  comparative  results 
can  be  obtained.  The  desirability  of  some  general  standard  being 
adopted,  is,  therefore,  too  obvious  to  be  questioned ;  and  it  is  with 
great  pleasure  we  would  direct  your  attention  to  a  valuable  commu- 
nication by  Miss  Colthurst,  presented  to  the  Royal  Oeographical 
Society  by  Mr.  Greenough,  in  which  she  has  adopted  and  carried 
out  this  idea  of  a  common  standard,  to  which  the  measures  of 
difierent  countries  can  be  reduced.  The  standard  assumed  by  Miss 
Colthurst  is  the  geographical  mile  taken  at  the  equator ;  this  being 
a  fixed  quantity  universally  known,  and  dependant  upon  the  figure 
of  the  earth  itself.  By  dividing  each  of  these  miles  into  one  hundred 
parts,  eadi  part  is  equal  to  60}  English  feet ;  and  taking  five  miles^ 
or  five  hundred  of  these  degrees  or  divisions,  Miss  Colthurst  has 
constructed  a  scale  fi*om  which,  by  simple  inspection,  the  relative 
values  of  any  elevations  expressed  in  English,  French,  Bavarian, 
Danish^  Swedish,  Dutch,  Spanish,  Austrian,  or  Prussian  feet,  or 
Roman  or  Portuguese  Palms,  can  be  ascertained,  as  well  as  their 
value  in  the  natural  scale,  adopted  as  the  common  standard. 

It  only  now  remains  to  apply  a  similar  process  to  depths  below, 
as  well  as  to  elevations  above,  the  same  level ;  and  a  general,  simple, 
uniform,  and  philosophical  term  will  be  had  as  the  standard  to  which 
id  vertical  distances  shall  be  referred;  the  advantages  resulting 
firom  which  would  be  so  great,  that  its  general  adoption  is  much  to 
be  desired. 

The  application  of  physical  observations  of  another  kind  to  geo- 
logical research  has  been  pointed  out  by  M.  Daubree,*  who  has 
reduced  his  long  continued  observations  on  the  temperature  of  springs 
in  the  valley  of  the  Rhine,  at  various  heights  above  the  sea,  and 
springing  firom  various  rocks.  He  states  as  among  his  results,  that 
springs  at  the  same  altitude  have  nearly  the  same  temperature — 
that  the  decrease  of  temperature  corresponding  to  elevations  is  not 
uniform — that  the  excess  of  temperature  above  that  of  the  air  in- 
creases with  the  elevation  as  it  does  with  the  latitude — and  that  all 
those  springs  which  have  a  mean  temperature  more  than  2^  cent., 
above  that  of  the  place  whence  they  arise,  are  from  fitults,  or  lines 

*  Annales  de«  Mines,  torn.  xv.  4e  serie,  page  459. 
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of  dislocation.  The  aothor,  from  these  facta^  is  led  to  think^  that 
the  thermometer  would  form  to  the  geologist,  as  it  does  to  the 
mariner,  a  most  useful  instnimeDt,  in  deciding  the  presence  or  absence 
of  any  fiuilt  in  this  way. 

I  have  thus,  gentlemen,  very  briefly,  and  very  imperfectly  laid 
before  you  a  sketch  of  some  of  the  most  important  communications 
brought  forward  during  the  past  year,  tending  to  advance  the  progress 
of  our  study.  It  would  be  impossible  within  the  limits  of  an  address 
to  give  even  the  slightest  outline  of  all  that  has  been  done.  The 
literature  of  geology  so  rapidly  increases,  that  I  cannot  pretend  to 
have  even  the  time  or  the  opportunity,  busily  engaged  as  I  am,  of 
becoming  acquainted  with  such  publications,  much  less  the  ability  of 
laying  clearly  before  you  their  contents.  It  would,  besides,  be  but 
idle  presumption  in  me  to  lay  daim  to  such  acquaintance  with  the 
numerous  subjects  which  tend  to  illustrate  our  widely  extended 
science,  as  would  enable  me  to  apprehend  their  fuU  value,  and  suc- 
emctly  to  extract  it  for  your  information.  I  trust  I  have,  however, 
been  able  to  indicate  a  few  of  the  more  important  subje<^  on  which 
the  attention  of  geologists  has  been  fixed  during  the  year ;  to  shew 
some,  at  least,  of  the  additions  which  have  been  made  to  our  know- 
ledge, and  thus,  to  satisfy  you  that  geologists  have  not  been  idle ; 
ihai  geology  has  not  halted  in  its  advancing  progress ;  and  that 
deeply  as  we  have  drank  at  the  well  of  truth,  its  sources  are  still 
unexhausted  and  inexhaustible.  And  I  shall,  in  however  slight  a 
degree,  still  certainly,  have  contributed  to  such  progress,  if  I  have  been 
enabled  to  indicate,  at  the  same  time,  any  of  those  points  on  which 
additional  evidence  or  illustration  may  be  derived  from  Irish  geology, 
and  have  thus  stirred  up  to  emulation  in  the  race  some  of  those  I  now 
see  around  me. 

But,  before  conduding,  I  must  crave  permission,  warmly  and 
heartily  to  express  my  sincerely  felt  obligations  for  the  high  honour 
conferred  on  me,  by  the  appointment  to  preside  over  you,  and  more 
especially  at  a  period  so  critical  in  the  history  of  the  Sodety.  That 
it  was  so,  has  made  me  regret  that  you  were  not  guided  by  some 
one  of  more  experience,  and  having  more  leisure  at  his  disposal ; 
while  at  the  same  time,  the  difficulties  of  the  post  only  rendered  the 
selection  to  fill  it  the  more  honourable. 


But,  gentlemen^  its  duties  never  ooold  have  been  discharged 
without  the  cordial  and  kindly  support  and  aid  I  have  receiyed  from 
each  and  every  member  of  your  Council  and  Officers,  and  of  the 
Society,  The  same  partiality  which  led  to  my  selection,  has  &vour- 
ably  admowleged  my  weak  eflbrts  for  your  benefit^  and  overlooked 
my  deficiencies ;  and  the  heavy  debt  of  gratitude,  whidi  I  had  already 
incurred  during  my  intercourse  of  many  years  with  the  Sodety,  has 
been  only  increased  by  the  more  marked  kindness,  Qi  such  were  pos- 
sible,) I  have  experienced  as  your  President  It  is  also  a  great  gra- 
tification to  me,  that  by  your  allowing  me  to  resume  my  former  posi- 
tion as  Secretary,  in  which  I  foel  that  my  services  can  be  of  more  ad- 
vantage to  your  Society,  you  have  given  me  another  proof  that  my 
effi)rts,  however  feeble,  have  been  received  with  kindness,  and  that 
my  willingness  and  anxiety  to  promote  your  interest  is  not  doubted, 
whatever  my  ability  to  accomplish  those  wishes  may  be. 

It  is  now,  gentlemen,  my  duty  to  resign  this  chair  to  Colonel 
Portlock,  whose  name  is  essentially  connected  with  th«  progress  of 
Irish  geology — a  well  known  and  long  tried  Mend  to  the  Society — 
and  under  whose  able  guidance  we  cannot  &il  to  advance.  With  this 
conviction,  gentlemen,  of  the  advantage  which  must  accrue  to  the 
Society  from  the  change,  the  duty  of  resigning  would  always  be  a 
pleasant  one ;  but  it  is  to  myself  a  source  of  peculiar  pleasure,  wh^ 
I  find  in  the  successor  you  have  elected,  him  under  whom  I  myself  first 
used  the  hammer ;  my  former  master,  my  former  and  my  present 
friend,  to  whose  kindness  I  have  been  much  indebted,  and  to  serve 
under  whom  again,  will  recall  some  of  the  firesher  enjoyments  of  my 
earlier  years. 
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Mflich  13th,  1850 — ''On  the  rocks  in  the  vicinity  of  Balbiiggan  Ca  of  Dublin;"" 
by  pROFKssoB  Oldham,  F.R.S.  Secretaiy  of  the  Society. 

b  this  eommimicatioQ,  the  author  described  in  detail  the  mineral 
diaracter  and  geological  relations  of  the  rocks  extending  from 
SSnnies,  northward,  bejond  Balbri^^^an,  pointing  out  the  sncoession 
obserredy  the  distorbaaoes  and  alteratbns  produced  by  the  intrusion 
of  Igneous  rodcs,  and  the  fossiliferous  nature  of  some  of  the  series. 
The  occurrence  of  these  fossils  was  first  made  known  b j  the  geolo- 
gieal  sorrey,  in  connexion  with  which  the  results  will  be  published 
in  detail. 


April  10th,  1850. — "  On  the  Xneqnalities  of  the  Sea  Bottom,  daring  the  Tertiary 
Epoch,**  by  LmmavAXT-CoLO^nEL  Pobtlock,  B.E.,  F.R.S. 

Tax  most  striking  characteristics  of  modem  geology  are  its  rigid 
adheroice  to  &ct8,  and  its  appeal  to  natural  and  speculative  causes. 
It  is  thus  that  we  are  led  from  the  present  to  the  past,  by  a  chain  of 
inductiTe  reasoning,  and  that  we  compare  the  doubtful  of  the  past 
with  the  certain  of  the  present  time,  rather  than,  by  reversing  this 
rational  process,  endeavoar  to  build  up  a  theory  of  the  past,  and  then 
to  bend  the  present  into  a  conformity  with  it.  Proceeding  upon  this 
truly  philosophic  principle,  I  may  observe,  that  nothing  is  better 
known  than  tiie  great  inequality  of  the  sea  bottom,  and  that  more 
e^edally  in  bays  and  river  estuaries.  The  presence  of  sand  bars, 
ud  €i  mud  banks,  the  deep  water  of  chsmnel  courses,  though 
bounded  by  shallows,  and  the  fi^uent  variation  of  such  channels, 
either  by  the  silting  up  of  one  channel,  or  the  scooping  out  of  ano- 
tiier,need  little  comment  or  illustration.  These  inequalities,  and 
their  variations,  due  to  the  varying  forces,  (either  in  amount  or 
direction)  of  the  marine  currents,  which  are  the  great  agents  in  the 
distribution  of  detritic  matter,  are  not  confined  to  our  present  ocean ; 
ud  it  is  my  principal  object,  therefore,  to  exhibit  them  in  the  sea 
bottom  of  the  epoch  antecedent  to  the  existing  one — ^namely,  the 
tertiary.  The  tertiary  strata  of  England  are  prindpally  known 
from  Uie  great  basins  of  London  and  Hampshire,  and  the  most  re- 
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markable  division  of  them  has  acquired  the  Dame  of  London  day. 
As  my  present  object  is  not  so  much  the  description  of  geological 
peculiarities,  as  the  exhibition  of  physical  phenomena  connected  with 
these  strata,  I  shall  simply  observe,  that  the  identity  of  diaracter  of 
the  London  day,  and  the  plastic  day  under  it,  both  in  the  London 
and  in  the  Hampshire,  is  most  remarkable.     The  one  is,  in  both 
localities,  a  blackish  blue,  and  the  other  a  brownish  red  day,  and 
hand  specimens,  taken  from  both  localities,  cannot  be  distinguished 
from  each  other.    In  like  manner,  there  b  a  simQar  interstratifica- 
tion  of  sandy  strata,  so  that  these  basins  have,  like  that  of  Paris, 
been  found  to  be,  and  used  as  reservoirs  of  water.     The  London 
day  is  much  less  broken  up  by  sand  beds  than  the  plastic  day,  and 
the  water  obtsdned  by  filtration,  through  those  beds,  b  usually  so 
impure,  from  the  presence  of  mineral  matter  in  solution,  that  it  can 
rarely  be  applied  to  domestic  purposes.     The  water  obtained,  oa  the 
contrary,  either  from  the  sand  beds  interstratified  with  the  plastic 
day,  or  from  the  surface  of  the  chalk  underlying  it,  b  pure,  and 
therefore  palatable.     The  numerous  artesian  borings,  both  in  the 
basins  of  London  and  Paris,  have  made  these  facts  well  known,  but 
as  yet  no  dbtinct  chart  of  the  borings,  exhibiting  the  varying  depths 
•of  the  strata,  has    been    publbhed,  although    there  can  be  little 
doubt  that  it  would  be  a  most  interesting  document.    Taking  advan- 
tage of  the  similar  relations  of  the  strata  in  the  Hampshire  basin, 
borings  for  water  have,  though  more  rarely,  been  made ;  and  the  ap- 
plication of  the  prindples  on  which  they  are  made,  for  public  pur- 
pose, brought  the  matter  under  my  notice  at  Portsmouth,  and  sped- 
ally  drew  my  attention  to  the  great  variation  in  depth  of  the  respec- 
tive strata.     Some  years  ago,  an  artesian  well  was  formed  in  the 
victualling  yard,  near  Oosport,  and  an  abundant  spring  was  met 
at  the  depth  of  three  hundred  and  twelve  feet.    In  thb  section,  a 
yellow  clay  was  at  the  surface,  and  a  remarkable  bed  of  dean 
sand,  thirty-one  feet  thick,  occurred  at  forty  feet  from  the  surface ; 
at  ninety-four  feet  a  small  spring  occurred  in  a  bed  of  sand,  two 
feet  thick,  and  at  one  hundred  and  nineteen  feet  commenced  firm 
homogeneous  day,  the  first  bed  being  eighty-seven  feet,  and  the 
second  one  hundred  feet  thick,  a  bed  of  shelly  sand,  three  feet 
thick,  separating  them.     In  the  borings,  an  occasional  hard  stone 
was  met  with,  but  little  else  to  disturb  the  uniformity  of  the  deposit. 
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I  have  no  means  of  testing  the  exact  nature  of  the  deposits  of  this 
boring,  hot  I  am  inclined  to  think  that  the  loose  days  and  gravel 
near  the  sar&oey  were  post  tertiary,  and  that  the  two  great  beds 
oonstitated  the  mass  of  the  London  clay.  With  this  section  before 
US,  and  the  knowledge  that  another  artesian  boring,  at  Haslar  hxxh 
fitaly  kid  been  also  snccessfnl,  it  was  proposed  to  obtain  water  for 
tiie  Slodc-hoase  Fait,  about  one  mile  and  a  quarter  from  the 
darenoe  yard,  by  an  artesiMi  wdL  In  this  section,  eighty  feet 
ooDsiBt  principally  of  gravel,  oorre^on£ng  lo  Ae  shingle  beach  of 
the  present  sea,  and  only  broken  by  a  litde  sand  and  silt,  a  smaD 
bed  of  oysters  (the  recent  species)  occurring  at  (he  dq>th  of  iftf 
feet.  The  London  clay  now  commenced,  and  was  here  divided  into 
Uiree  great  beds,  the  two  first  separated  by  sixte«i  feet  of  dark 
sand,  which  yielded  bad  water,  the  upper  bed  being  about  fifty- 
eight  feet,  and  the  second  sixty-eight  feet  thick.  The  lower  bed  was 
forty-six  feet  thick,  and  separated  from  the  one  above  it  by  a  bed  of 
sand,  eight  feet  thidc,  which,  however,  yielded  no  water,  and  was 
probably,  therefore,  entirely  enclosed  by  clay.  The  lower  bed  was 
oceasiooally  also  sandy,  and  when  passed  through  a  bed  of  clean 
sand,  twenty-four  feet  thick  was  met  with,  and  a  supply  of  good 
water.  The  borings  here,  therefore,  were  successful  at  three  hun- 
dred and  ten  feet,  or  nearly  at  the  same  depth  as  in  the  Clarence 
wdH,  tiiough  in  the  dbtribution  and  character  of  the  strata  passed 
through,  there  were  many  striking  variations.  In  the  Haslar  well 
the  water  ?ras  obtained  at  a  somewhat  less  depth,  but  I  am  not 
aware  of  the  nature  of  the  successive  beds. 

The  position  of  the  Blodc-house  well,  as  compared  to  that  of  the 
Clarenoe,  was  in  the  direction  of  the  dip  of  the  underlying  chalk, 
and  the  mu^nmity  of  depth  at  which  the  water  was  found,  seemed 
to  exhibit  a  tolerably  level  bottom,  at  the  time  of  the  deposition  of 
the  sand  bed  which  produced  it,  although  the  variations  of  the  sub- 
sequent beds  indicated  considerable  modifications  in  the  course  of 
tbeSx  depontion.  The  general  deduction,  however,  seemed  to  be  a 
feir  presumption,  that  a  boring  proposed  to  be  made  in  one  of  the 
basins  at  Portsea,  and  nearly  in  the  line  of  strike  of  the  chalk 
from  the  Clarence  weU,  should  yield  water  at  about  the  same  depth, 
Uie  ^stance  being  about  two  miles  and  a-half  ;  and  it  was  deter- 
mined by  the  Board  of  Ordnance  to  apply  the  money  voted  for  a 
tank  to  another  artesian  well. 
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At  the  sur&ce  no  sbingle  appeared,  bat  after  passiog  throagb  a 
little  saperfidal  day  and  sand^  the  London  clay  was  entered,  and 
the  borings  continued  in  it  for  a  depth  a£  more  than  five  hundred 
feet;  when  the  plastic  clay  appeared,  a  few  inches  of  hard  sand, 
yielding  no  water,  and  therefore  isolated  or  enveloped  in  the  days 
alone  separating  them.  This  day  continued,  without  any  interca- 
lated sand  beds,  being  one  uniform  mass,  to  the  depth  of  six  hun- 
dred and  ten  feet,  when  the  borings  entered  the  chalk,  and  water 
rose  in  the  bore-hde  to  about  three  feet  from  the  surfeoe.  In  this 
boring,  therefore,  all  the  sand  beds  had  disappeared,  and  the  two 
great  deposits  of  day  were  found  almost  in  immediate  contact,  shut- 
ting out  thereby  the  supplies  of  water.  It  will  be  observed  that,  in 
this  locality,  both  the  London  and  plastic  days  had  acquired  an  un- 
usual development,  and  though  such  an  accumulation  may  have  been 
partly  aided  by  local  depressions  in  the  surface  of  the  underlying 
chalk,  the  consequence  either  of  wear  or  of  faults,  it  is  manifest  that 
the  continued  deposit  of  day,  during  the  whole  of  the  plastic  and 
London  clay  epochs,  requires  some  other  explanation.  It  is,  indeed, 
highly  probable  that  several  causes  have  co-operated  to  produce  the 
efiect.  For  example,  whilst  a  depression  in  the  chalk  may  have 
led  to  the  unusually  deep  deposits  of  the  plastic  mud,  the  sands  may 
have  formed  a  beach  or  bank,  whilst  the  deep  channel  continued 
to  have  a  mud  bottom,  and  that  this  channel  was  subsequently 
silted  up  in  the  London  day  epodi — and,  finally,  that  the  London 
day  covered  over  tiie  sand,  and  formed  a  shallow  basin.  Doubt- 
less, as  shown  by  other  partial  sand  beds,  there  were  frequent  varia- 
tions in  the  currents  and  ailtmg  up  forces;  but  such  were  only  con- 
sistent with  what  is  still  observed  in  this  uid  every  other  bay, 
subject  at  once  to  deposition  from  a  river,  and  to  tidal  action ;  and, 
in  like  manner,  the  varying  depths  of  the  several  deposits  are  in 
conformity  with  the  existing  inequalities  of  the  sea  bottom.  I  shall 
only,  in  condosion,  repeat  the  observation,  that  a  careful  investiga- 
tion and  tabulation  of  the  results  of  borings,  would  throw  a  most 
important  Ught  on  the  conditicm  of  the  sea  bottom  at  successive 
epochs. 

Lieutenant-Colonel  Portlock  communicated  to  (he  Society  a  letter 
he  had  received  from  his  relative,  Mr.  Ridiard  Bubidge,  now  re* 
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ndiDg  as  a  medical  practiticmer  in  the  Cape  country.  The  object 
of  Mr.  Bnbidge  is  to  describe  &  remarkable  district,  consisting  of 
sandstone,  marl,  and  shale,  which  is  bounded  on  the  north  by  the 
Zeorberg  range  of  qoartzose  and  porphyritic  rocks,  and  on  the 
east  l^  similar  rocks.  These  s^ata  appear  to  have  been  deposited 
in  a  htiff  are  bat  Utile  disturbed,  and  are  about  eight  hundred  feet 
tlack. 

Fosnl  wood  Is  foond  in  connderiAle  abnndanoe,  and  sometimes  of 
great  size,  Mr.  Bnbidge  having  measured  one  tree,  thirty<^six  feet 
in  leBgtii,  and  two  feet  in  diameter.  Near  the  Sonday  River  vege- 
table impressions  are  also  abundant ;  the  fossils  are  not,  however, 
limited  to  this  class. 

As  Mr.  Bubidge  feund  in  part  of  the  deposit  several  genera  of 
marine  molluscs,  and  as  the  genera  trigonia,  gryphoea,  &c,  occurred 
amongst  them,  he  considers  faimsdf  justified  in  referring  the  depo- 
sitB  to  the  lias,  or,  at  least,  to  a  portion  of  the  oolitic  series. 

The  foeails  will  be  brought  before  the  society,  in  a  more  detailed 
maimer,  by  Lieutenant-Colonel  Pcnrtlock,  in  a  future  communication. 

Mi.  Bubidge  fnrUier  states  that,  on  the  fiuses  of  the  Lias  Cliffii, 
and  in  the  gullies  worn  by  the  torrents,  he  found  the  bones  of 
small  rodent  insectivora,  and  birds  in  great  quantities.  The 
skoDs  of  the  rodents  he  considers  very  remarkable,  as  they  are 
too  large  fer  a  mouse  or  rat,  and  he  is  not  aware  of  any  exist* 
ing  Sooth  African  animal  to  which  he  can  refer  tiiem.  Many  of  the 
booes  do  belong  to  mice,  rats,  bats,  &c.,  but  it  is  very  difficult  to 
aceoant  fer  their  existence  in  such  vast  quantities,  since  they  are 
Bol  broken,  as  would  be  the  case,  had  the  animals  to  which  they  be- 
kmged  be^i  brought  to  these  places,  and  there  devoured  by  birds  of 
prey,  la  one  spot,  a  gully  in  the  alluvial  soil,  between  the  Sunday 
and  Bushman's  Bivers,  the  accumulation  has  been  so  great  that 
bashds  <^  bones  may  be  collected,  the  largest  of  whidi  bebnged  to 
aniiwalii  larger,  indeed,  than  a  rat,  though  still  of  very  moderate 
sise.  Mr.  Bubidge  speaks  of  an  intended  visit  to  the  coal  forma- 
tioD,  near  Shilih,  which  is  in  the  land  lately  taken  from  the  Kafirs, 
and  the  Society  may  therefinre,  ere  long,  expect  another  communi- 
cation of  mudi  interest. 
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Blay  Sth,  1850 — "  ObeervatkmB  on  the  neif^iiriiood  of  Belfisiat,  with  a  deacrip- 
tion  of  the  cnttiDgB  on  the  Belfiut  and  Coonty  Down  Railway ;"  by  Jamb 
Mao  Adam,  Esq.  F.G.S.,  Qneen^s  College  Bdfiwt 

Tak  Belfast  and  Coonty  Down  Railway  mns  from  Belfast  Loogh  to 
Strangford  Loagh.  Daring  (he  time  of  its  oonstraotion^  I  took  fre« 
qnent  opportonities  of  examining  the  cnttings;  and  having  discovered 
some  phenomena  that  were  worthy  of  investigation,  I  was  led  to 
extend  my  examination  for  a  short  distance  into  the  neighboiiring 
country,  confining  my  observations  almost  entirely  to  the  post  ter* 
tiary  formations. 

Referring  to  the  map  of  this  part  of  Ireland,  we  observe  that  the 
town  of  Belfast  is  situated  at  the  extremity  of  Belfiist  Lough,  whidi 
sheet  of  water  is  placed  between  (he  Counties  of  Antrim  aod  Down, 
being  not  only,  politically,  a  division  between  them,  but,  physically, 
a  separation  of  two  geological  districts,  each  ofikring  distinct  features 
and  phenomena.  That  of  Antrim,  on  its  north  side,  presents  forma- 
tions of  trap,  chalk,  and  other  secondary  rocks,  which  frequently 
exhibit  steeply  escarped  fronts ;  that  of  Down,  on  the  south,  is  com- 
posed of  greywadce,  having  in  a  few  places  the  edges  of  (he  lower 
secondary  rocks  resting  upon  it,  but  never  showing  (hose  escarpments 
which  are  so  remarkable  in  the  district  opposite,  and  which  impart 
such  a  magnificent  character  to  the  scenery  of  the  Antrim  coast 
The  rock  underlying  the  bed  of  the  Lough  is  sandstone.     (See  plate.) 

Proceeding  from  Belfast  Lough  into  the  interior  of  the  country,  we 
find  the  separation  of  these  two  geological  districts  continued  in  tiie 
valley  of  the  Lagan.  This  valley  extends  from  near  Moira  to  Bel- 
fast, having  on  each  side  the  same  geological  formations,  and  in  die 
same  order  as  they  occur  at  the  extremities  of  the  Lough.  The 
river  Lagan  finds  its  way  into  this  valley  between  Dromore  and 
Moira,  having  taken  its  rise  in  the  greywacke  district  of  Down.  Its 
breadth  is  very  insignificant,  but  its  length  must  be  considerable,  as 
it  has  a  serpentine  course.  It  empties  itself  into  Belfast  Lough 
close  to  the  town,  and  is  there  a  tidal  river,  the  tide  flowing  up  it 
to  some  distance,  and  causing  a  difference  in  its  body  of  water  at 
different  times  of  the  twenty-four  hours.  Very  extensive  new  quays 
are  just  now  completed  on  both  sides,  which  confine  the  river  within 
their  boundaries,  whereas  formerly  at  high  tide  there  was  a  great- 
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I  q>aoe  at  the  end  of  the  bay  next  (he  town  coyered  with  water,  and 

I  at  low  tide,  on  the  contrary^  there  was  a  disagreeable  landscape  of 

nrad  banks,  that  rendered  the  neighboorhood  very  displeasing  to 
the  eye.    A  spectator  on  the  neighbouring  hills  could  observe  the 
liver  wending  its  circuitous  way  through  these  mud  banks  at  low 
I  water ;  at  high  tide  it  required  very  skilful  pilotage  to  bring  vessels 

op  to  the  town,  without  running  them  aground ;  but  the  improvements 
at  tl»  mouUi  of  the  Lagan,  that  have  been  recently  efl^ted,  have 
produced  a  great  change.    A  straight  channel  has  been  cut  for  the 
!  rhrer,  so  that  vessels  drawing  ten  feet  at  low  water,  and  eighteen 

feet  at  high  water,  can  reach  the  town  with  the  greatest  ease.     The 
I  mod  banks,  which  have  been  in  a  great  measure  reclaimed,  are  now 

j  nsdul  dry  land,  and  are  becoming  gradually  covered  with  boildings. 

i  The  Lagan  brings  down  a  quantity  of  alluvial  matter,  which  b  depo- 

j  sited  in  the  bends  of  its  course,  particularly  near  its  mouth.   This  may 

i  be  well  observed  at  the  Queen's  Bridge,  or  as  it  is  commonly  termed, 

the  Long  Bridge  of  Belfast,  where  an  alluvial  flat  may  be  seen  at 
both  sides  of  the  river.    On  the  County  Down  side,  the  tract  occupied 
by  the  suburb  called  Ballymacarrett,  has  been  plainly  formed  from 
I  the  deposit  from  the  Lagan,  mixed  with  silt.    This  tract  is  bounded 

^  on  the  east  by  a  small  river,  called  Con*s  Water,  immediately  above 

which  is  a  terrace  of  gravel  and  sand,  running  on  towards  the  south- 
west, and  proceeding  up  the  right  bank  of  the  river  Lagan*  On  the 
Antrim  side,  a  similar  tract  of  alluvion  extends  to  the  Botanic  Gar- 

I 

den,  where  there  is  the  commencement  of  another  terrace,  simOar  to 
the  one  opposite,  and  extending  inland  for  a  considerable  distance ; 
80  that  in  this  part  of  its  course,  the  river  Lagan  flows  between  the 
two  gravel  ridges  or  terraces.    (See  plate  L) 

There  are  several  smaller  rivers  that  flow  through  the  ground  on 
which  Belfast*  is  built.  The  chief  of  these  is  the  Blackstafl*,  to 
whidi  I  wish  more  particularly  to  direct  attention,  although  generally 
a  very  insignificant  stream,  except  in  time  of  great  rains,  when  it 
overflows  its  banks  to  a  considerable  extent,  and  to  the  great  annoy- 
ance of  the  neighbourhood.  It  empties  itself  into  the  Lagan ;  its 
origmal  emboQchure,  some  time  in  the  last  century,  was  altered,  and 
a  straight  cut  was  made  for  it,  which  alteration  has  only  served  to 
make  the  river  little  better  than  a  nuisance,  and  latterly  much  com- 
plained of,  as  producing  unhealthy  exhalations.    This  river  has  evi- 
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d^tly  been  moeh  larger  at  one  time  diaaat  present,  as  in  examining 
the  ground  on  eadi  side  of  it,  the  bed  of  a  former  river  b  {Mainly 
disoemible,  the  present  one  being  a  mere  thread  of  water  in  dry 
ieasona,  that  has  cut  its  path  deeper  in  the  original  bottom ;  bat  in 
wet  seasons,  when  the  wat»  in  it  accanmlates,  the  expanse  on  each 
side  will  give  some  idea  of  what  the  river  once  was;  it  has  evideDtly 
been  a  great  drainer  of  the  snrronnding  oomitry,  bringing  in  its 
waters  a  quantity  of  mnd,  which  being  deposited  upon  silt  and  sand 
at  its  month,  has,  in  all  probability,  oontribnted  to  finrm  a  great  part 
of  the  tract  on  whkdi  Bel&st  is  bmlt  In  digging  in  the  streets  and 
foundations  of  that  town,  silt  and  sand  are  constantly  met  with — 
very  often  beds  of  shells,  all  of  living  qpecies,  and  marine  peat 

Since  the  Blackstaff  has  diminished  in  size,  the  depositions  of  mod 
from  it  have  manifestly  diminished  also,  and  the  increase  about  the 
town  has  been  latterly  due  to  the  Lagan,  although  all  the  small 
rivers  have  been  observed  to  fumish  their  quota  of  the  general  mass. 
It  is  curious  likewise  to  observe  the  effect  produced  by  an  increase  of 
population.  The  small  rivers  bring  down  greater  quantities  of  ani- 
mal and  vegetable  matter,  and  the  more  mixed  with  mud,  as  the 
neighbourhood  becomes  the  more  inhabited.  Within  die  last  half 
century  there  has  been  a  great  increase  of  alluvial  deposit  upon  die 
sands  of  the  bay  near  Belfast,  partly  from  this  cause,  and  partly 
from  the  planting  of  a  great  number  of  trees  on  the  north  side  of  die 
Lough,  which  have  sheltered  the  sea  wradc,  that  had  been  previously 
blown  to  a  distance.  This  wmok  is  the  means  of  retaining  the  fine 
muddy  particles,  and  thus  forming  new  land.  The  straight  cut, 
before  mentioned,  that  was  lately  made  for  the  river  Lagan,  has 
caused  the  reclaiming  of  several  of  the  mud  banks,  and  excavations 
have  been  made  in  them  in  connexicm  with  the  harbour  improve- 
ments. These  excavations  exposed  to  view  many  beds  of  shells,  all 
of  recent  species. 

The  deposition  of  mud  on  the  County  Antrim  side  has  been  more 
rigidly  transformed  into  dry  land,  owing  to  the  sea  being  kept  out 
by  the  embankments  of  the  Bel&st  and  Ballymena  Railway,  which 
runs  on  that  side  of  the  bay.  Bearing  in  mind,  that  it  was  the 
sheltered  sda  wrack  that  contributed  so  nradi  to  the  formation  of 
this  nmd  deposit,  and  looking  up  at  the  trees  that  composed  the 
Aelter,  we  perceive  that  they  are  planted  upon  a  ridge  or  terrace  of 
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a  Tery  marked  charadw^  rising  near  the  shore,  freqneoUy  with  a 
steep  &oe,  to  fifty  or  sixty  feet  above  the  present  sea  level,  then 
rising  gradnally  inland,  attiuning  a  breadth  of  more  than  a  mile, 
and  ending  at  the  mountain  side.  A  part  of  the  road  from  Brifast 
to  Antrim  passes  over  it  at  difierent  levels.  Its  snbstratnm  is  sand- 
stone, covered  with  day,  through  which  local  gravel  is  sparingly 
distribnted,  with  occasionally  nuuine  shells  of  existing  species.  It 
any  be  traced  from  Carrickfergns  to  Belfiut ;  bnt  near  the  latter  it 
is  more  escarped,  as  may  be  well  observed  from  the  low  road  along 
the  bay.  It  continues  into  the  higher  parts  of  BeUut,  having  upon 
it  the  Barracks,  the  old  Poor-Honse,  and  a  long  line  of  streets. 
Near  the  old  Poor-Honse,  and  in  many  other  places,  its  jnnctioii 
with  the  low  groond  can  be  well  observed.  The  market-place  called 
Simtlifield,  lies  immediately  at  the  bottom  of  the  terrace ;  and  in 
this  place,  where  West-street  opens  into  it,  some  tronks  of  old  trees 
were  fenad  in  an  excavation  for  foundations.  They  were  lying  in 
sand  similar  to  sea  sand,  about  five  feet  under  the  present  surfece. 
With  these  trees  were  also  found  shells,  principally  littorina  and 
eardiom.  There  was  silt  beneath  the  sand,  and  similar  beds  of  silt 
and  aand,  frequently  with  large  quantities  of  shells,  are  found  in  this 
low  ground,  at  the  same  level  everywhere  throughout  the  town. 
Coirtmuing  our  way,  however,  upon  the  terrace,  rising  thus  above 
Smithfield,  we  pass  into  the  Falls  suburb,  where  many  hatofriea  have 
been  bmh  upon  it,  and  going  onwards,  we  see  its  breadth  well  dis- 
played at  Springfield,  and  its  escarped  front  very  prominent  at  ^ 
Limatic  Asylum,  and  in  various  other  places  up  the  valley  to  a  oon- 
•ideraiUe  distance  inland.  The  day  upon  the  surface  of  this  terrace 
18  of  variable  tiiickness ;  we  may  in  different  places  in  its  escarp- 
ment, where  the  surface  clay  is  thin,  perceive  the  sandstone  cropping 
oot  under  it,  being  a  portion  of  the  same  sandstone,  already  men- 
tioned, as  occupying  the  bed  of  Belfast  Lough.  Through  this  sand- 
atone  many  whyndykes  are  observed  to  pass,  almost  all  in  parallel 
^o^etions,  nearly  north  and  south.     (See  plate  1 .) 

The  river  Bladartaff  flows  in  a  hoUow  at  the  base  of  this  terrace, 
whidi  is  thus  placed  at  die  north  or  left  side  of  the  stream.  On  the 
right,  or  soudi  side,  another  terrace  rises,  composed  of  gravel  and 
sMid,  which  extends  also  up  tiie  valley.  This  is  the  terrace  mentioned 
already,  as  commencing  near  the  Lagan  at  the  Botanic  Oardens.    It 
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is  of  considerable  breadth,  having,  on  the  side  next  the  Blaokstaff, 
the  Union  Work-house,  the  Deaf  and  Dumb  Institution,  and  yarious 
other  buildings  erected  upon  it,  and  proceeding  for  a  considerable 
way  up  the  valley,  opposite  to  the  former  ridge.  To  an  observer  on 
the  neighbouring  hills,  this  gravel  ridge  or  terrace  appears  to  divide 
the  valley  into  two  parts,  in  one  of  which  the  river  Lagan  flows, 
and  in  the  other  the  Blaokstaff — ^the  former  flowing  between  two 
gravel  ridges,  the  latter  having  a  gravel  ridge  on  its  right  side,  and 
a  day  and  sandstone  terrace  on  its  left.  The  ground  at  the  bottom 
of  these  terraces  of  the  Bladcstaff  b  wet  boggy  meadow,  often 
covered  with  water,  and  having  a  substratum  that  has  plainly  heea 
a  deposit  from  a  river  flowing  into  an  estuary. 

The  gravel  terrace  that  occurs  on  the  right,  or  County  Down 
side  of  the  Lagan,  has  already  been  alluded  to.  It  may  be  traced 
for  a  considerable  way  up  the  valley,  as  the  other  terraces;  or 
rather,  if  we  follow  it  coming  down  the  river,  we  see  it  well  devel- 
oped, especially  near  the  river's  mouth,  not  far  from  the  bridges ; 
and  it  continues,  preserving  its  character,  to  some  distance  below 
Holywood,  where  it  becomes  broken,  from  the  intrusion  of  greywacke 
rooks.  As  stated  before,  it  runs  behind  the  alluvial  tract  on  the 
County  Down  side  of  the  Lagan.  Immediately  above  Con's  Water 
we  can  see  it  to  great  advantage  at  the  first  cutting  of  the  County 
Down  Railway,  where  it  has  a  breadth  of  more  than  a  mile,  and 
proceeding  along  the  upper  road  to  Hollywood,  its  tolerably  even 
sur&ce,  with  but  little  undulation,  is  quite  conspicuous.  It  rests 
against,  or  hangs  upon,  the  greywacke  hills  that  form  the  back 
ground ;  and  the  line  of  junction  of  the  terrace  with  the  hill  can  in 
many  places  be  determined  by  the  difference  in  the  vegetation — that 
upon  the  gravel  being  much  the  richer.  Viewed  frx)m  the  low  road 
near  the  shore,  it  exhibits  in  many  places  an  escarped  front,  as  may 
be  instanced  at  Richmond  Lodge  and  Knocknagoney ;  and  from  this 
road,  crossing  the  terrace  at  two  places — at  Bunker's  Hill  and  at  the 
entrance  of  the  town  of  Holywood — we  have  an  opportunity  of 
observing  firom  these  points  the  ridge  sloping  down  in  a  steep  talus 
to  the  low  ground.  The  gravel  that  composes  it  is  much  mixed  with 
sand,  which  frequently  becomes  so  abundant,  as  to  cause  the  soil  to  be 
almost  wholly  composed  of  it;  and  where  the  sur&ce  of  the  terrace 
is  uneven,  some  of  the  elevaticnis  arc  sand  hills,  like  downs.     The 
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sand  in  these  hills  is  femigiaous^  quartzose^  and  is  mooh  used  for 
eeoDomie  purposes.  It  may  be  seoi  in  large  quantity  at  the  first 
and  second  cuttings  of  (he  County  Down  Railway,  at  Mount  Pottin- 
ger,  where  the  terrace  comes  near  the  ui^»er  bridge,  and  at  Newton 
Breda,  near  the  Church,  where  there  are  some  curious  sand  hills 
surrounding  a  hollow  that  must  have  once  contained  water.  In  con- 
tinuing our  course  along  this  ridge  of  gravel,  fiurther  up  the  valley, 
we  find  upon  it  numbers  of  small  lulls  like  tufts,  locally  termed 
DnunUna,  composed  of  sand  or  gravel,  or  a  mixture  of  both.  K  we 
cross  the  river  Lagan  again,  to  the  County  Antrim  side,  we  find  the 
same  diaracters  in  the  ridge  upon  that  side  of  the  river — a  continu- 
ous ridge,  with  similar  hills  or  Drumlins  upon  it.  These  hills  have 
been  already  mentioned  to  this  Sodety  by  our  foUow-member,  Mr. 
Bryce,  in  a  paper  published  in  the  first  volume  of  the  Journal 
That  gentleman  has  alluded  to  the  kind  of  gravel  found  in  the 
Drumlins.  Thb  is,  in  a  great  measure,  local  gravel,  consisting  oi 
trap,  dudk,  flint,  sandstone,  greywacke,  quartz,  green  sand,  mica 
slate,  granite,  and  quartz  rock.  Of  these  materials,  trap  is  the 
most  abundant,  chalk  and  flint  very  frequent,  sandstcme  less  common, 
periiaps  firom  its  finable  nature,  and  green  sand  but  rare,  likely  from 
die  same  cause ;  the  greywacke  and  quartz  increase  in  quantity  as 
the  gravel  is  nearer  the  County  Down  hiUs.  Mr.  Bryce  has  sup- 
posed the  primary  boulders  to  have  been  brought  by  a  current  firom 
die  north-west ;  and  in  his  paper  referred  to,  he  has  advocated  this 
(^xinian,  by  arguments  deduced  firom  an  examinadon  of  the  drift 
generally  over  this  part  of  Ireland.  We  may  also  start  the  hypo- 
diesis  of  a  current  firom  die  north-east,  as  these  primary  boulders 
have  some  resemblance  to  rocks  existing  in  Cantire  in  Scotland,  and 
die  cfpeomg  of  Belfast  Lough  is  in  the  direction  of  that  district. 
There  may  also  be  traced  on  the  shores  of  the  channel  between 
Irdand  and  Scodand,  the  effects  of  former  great  currents  in  that 
direction.  At  all  evoits  they  have  come  somewhere  firom  the  north, 
as  die  effects  of  a  current  to  the  south  are  everywhere  visible.  On 
ascending  the  County  Down  hilLs,  above  the  grand  terrace,  we  find 
the  drift  upmi  them  to  be  chiefly  greywadce  and  quartz,  derived  firom 
the  local  rodcs;  but  mixed  with  this  are  pieces  of  trap,  chalk,  and 
flint,  that  are  found  up  to  the  very  summits,  an  elevation  above  six 
hundred  feet,  which  fact  has  been  already  mentioned  in  Mr.  Bryo^'a 
paper. 
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Between  Belfast  and  Comber  there  is  a  ralley  ronning  about 
north  and  sooth,  in  wMch  a  brandi  iji  the  Connty  Down  Railway  is 
placed.  The  hills  on  each  side  of  this  valley  are  of  greywaoke,  but 
the  greater  part  of  the  middle  of  it  is  oceiqMed  by  an  immense 
deposit  (^gravel,  rising  often  on  the  sides  of  the  Mils  to  an  elevation 
of  more  than  two  hmidred  feet.  There  are  many  small  knolls  coa- 
flisting  of  gravel  mixed  with  sand,  on  each  side  of  &»  railway ;  and 
the  soil  of  the  fields,  towards  the  lowest  part  of  the  valley,  is  half 
composed  of  stones  of  varioos  sizes,  so  as  to  present  a  cnrions  ap- 
pearance when  newly  ploughed.  This  gravel  has  the  same  compo- 
sition as  that  already  mentioned.  Among  it  are  many  beds  of  sand, 
hot  not  very  pore.  At  Comber,  the  railway  takes  an  easterly  direc- 
tion to  Newtonards,  going  still  throogh  a  gravel  formation,  ike 
majority  of  the  gravel  hiUs  adjoining  being  npon  the  north  side. 
They  become  less  frequent  towards  the  sooth,  on  ap{Hroaching 
Strangford  Loogh.  Near  Newtonards  there  is  a  change  in  the  geo> 
logical  stroctore  of  the  district.  At  the  hill  of  Scrabo  there  b  a 
very  large  development  of  sandstone,  the  age  of  whidi  has  not  yet 
been  exactly  determined ;  and  csppng  this  sandstone  is  trap  rock. 
On  the  flanks  of  this  hill  the  superficial  covering  is  sandy  day  mixed 
with  boolders,  soch  as  we  observed  befinre ;  hot  at  this  place  there  is 
moch  less  of  the  sand  and  gravel,  like  that  (^the  a^oining  ooontry. 
Some  of  the  trap  boolders  are  very  large,  and  have  evidently  been 
derived  from  the  snmmit  rock  of  Scn^. 

The  Bdfitst  and  Connty  Down  Railway  coosiBts  of  two  branches 
— Hme  to  HoljTwood,  a  length  of  four  miles,  on  the  south  side  of 
Bel&st  Lough;  the  other  to  Newtonards,  on  Stranglbrd  Lough, 
going  round  by  Comber,  a  distance  of  thirteen  miles.  The  Belfiut 
terminus  is  near  the  Queen's  Bridge,  and  is  erected  upon  ground 
that  was  till  lately  covered  at  high  water,  but  has  been  reclaimed 
by  the  recent  harbour  improvements.  The  Holywood  brandi  runs 
npon  an  embankment  placed  upon  tiiis  alluvion.  Witiiin  the  last  fiffy 
years,  there  was  a  sandy  strand  between  BelfiMst  and  Hollywood, 
that  was  sufficiently  hard  to  be  used  as  a  road ;  but  the  increase  of 
alluvion  upon  it  gradually  rendered  it  unfit  to  be  travelled  on. 
This  branch  terminates  at  Hollywood  in  a  gravel  formation,  called 
the  Kinaegar,  ^rfiich  oeonpies  a  space  of  tolerably  evmi  ground, 
about  three-quarters  of  a  mile  long,  and  one-quarter  of  a  mile  broad. 
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From  its  being  naed  as  a  oommon,  its  peculiar  featoes  can  be 
well  studied.  Its  eleratioQ  above  the  low  water  mark  is  from  ten 
to  twenty  feet ;  and  it  must  baye  bad  formerly  a  greater  extent,  as 
its  edges  next  tbe  sea  bear  tbe  marks  of  baying  been  acted  on  l^ 
the  waves,  that  are  still  gradually  wearing  it  away.  Tbis  low 
ground  formation  extends  for  a  sbort  distance  along  tbe  bay  to  tbe 
eastward,  having  the  lower  part  of  tbe  town  of  Hollywood  bnilt 
npon  it.  Tbe  gravel  composing  it  contains  tbe  same  materials  as 
tbe  Dnunlins  of  the  vaUey.  There  are  also  in  it  considerable  beds 
of  recent  shells.     (See  plate  1.) 

The  branch  to  Newtonards  starts  from  tbe  same  terminos  at 
Belfrhst  as  the  other,  and  mns  along  an  embankment  over  the 
allaviflQ  as  for  as  Con's  Water,  immediatdy  above  which,  it  readies 
the  gravel  terrace  at  Tnrf  Lodge,  where  tbe  first  catting  occors.  I 
shall  describe  briefly  tbe  cuttings  in  order,  calling  tbis  one  No.  1. 
It  is  almost  wholly  in  sand,  having  some  veins  of  day  throngb  it, 
witb  small  quantities  of  fine  gravel,  such  as  we  find  upon  tbe  sandy 
part  oi  tbe  shore  of  tbe  bay.  A  few  firagments  of  AeHB  were 
obtained  fitmi  it,  and  its  elevation  above  low  water  is  between  eighty 
and  ninety  feet 

No.  2  catting  is  an  almost  pure  sand,  in  which  an  increased 
number  of  shells  were  found. 

No  3.    Sand  mixed  witb  day,  having  a  few  sheUs. 

No.  4  is  a  sbalbw  cutting  through  the  extremity  of  a  DrumUn. 
In  it  were  several  alternate  layers  of  sand  and  small  gravel,  such  as 
occur  so  comoKmly  on  sea  beaches.  Tbe  elevation  is  as  before, 
between  eighty  and  nmety  feet.  Tbe  gravel  preserves  tbe  same 
character  as  mentioned  above,  there  are  many  fragments  of  Antrim 
trap,  diaBc,  and  flint,  mixed  witb  the  local  drift  of  greywacke  and 
quartz,  and  with  some  pieces  of  sandstone  and  granite. 

No.  5  has  much  sand,  having  in  it  some  markings,  sudi  as  are 
produced  by  worms  on  a  sandy  shore.  At  the  north  end  tbe  sand  is 
overlaid  by  a  bed  of  sandy  day,  containing  much  large  gravel,  and 
the  two  beds  have  a  well  marked  line  of  demarcation  between  them. 
At  Ae  south  end,  on  the  contrary,  a  waving  bed  of  sand  is  placed 
upon  tbe  elay.    Broken  shells  were  also  found  in  this  cutting. 

No.  6  shows  sand  much  mixed  with  day,  containing  the  same 
kind  of  gravel  as  tbe  rest.    Atthe  north  endabed  of  day  contanung 
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boulders^  overlies  a  considerable  qnaatity  of  saod^  in  whidi  is  minote 
size  gravel,  like  what  la  frequently  met  with  at  Holywood ;  there  is 
more  day  at  the  sonth  end.  Throagh  a  part  of  this  cat,  red  day 
overlies  what  is  locally  termed  bine-till^  which  would  indicate  a 
considerable  thidmess  of  day  at  tids  phee;  and  this  tmitiog  trould 
seem  to  have  been  made  not  a  legnlar  gravel  hill,  but  rather  in  a 
prqec&m  in  the  underlying  clay,  whidi  might  have  been  an  island 
when  the  adjacent  country  was  covered  with  water,  before  the 
deposition  of  the  sand  and  gravel. 

No.  7  and  No.  8  contain  a  large  quantity  of  sand. 

No.  9  shows  a  variation  frt>m  the  other  cuttings.  Under  a  thidc 
coat  of  overlying  gravel,  mixed  with  sand  and  day,  ?^  observe  a 
mass  of  trap  rode,  which  is  occasionally  faintly  columnar,  of  a  very 
compact  texture,  not  zeolitic,  but  contsdning  much  felspar;  in  it  may 
be  often  observed  crystals  of  glassy  felspar.  It  is  not  unlike  a  trap 
that  occurs  in  the  Co.  Antrim,  at  Cammoney  Hill,  four  nules  from 
Belfast,  and  like  it,  containing  chalcedony,  and  a  black  mineral 
supposed  to  be  chlorophoeite.  This  was  one  of  the  most  important 
cuttings  on  the  line.  At  the  south  end  where  it  was  commenced,  was 
a  quarry  called  Graham's  quarry,  which  had  been  previoudy 
wrought  for  this  trap,  its  quality  as  a  building  stone  having  been 
much  esteemed.  The  quarry  was  filled  up  in  consequence  of  the 
railway  embankment,  but  previously  the  tn^  had  been  worked 
to  some  depth ;  its  bottom,  or  lower  surfrioe  having  been  reached  in 
some  places,  it  was  found  to  rest  on  greywadce,  exhibiting  a  junction 
rarely  to  be  met  with.  The  greywadce  had  a  compact  texture ;  but 
the  most  extraordinary  circumstance  brought  to  light,  was  the 
existence  of  marks  upon  it,  resembling  the  ripple  marks  on  sand- 
stones, a  phenomenon  of  very  rare  occurrence  in  a  rock  so  old  as 
greywacke.  Some  of  the  trap  in  this  cutting  had  a  ferruginous  seam 
in  it  like  iron  ore,  which,  on  examination,  was  found  to  be  merely  a 
superfidal  streak.  In  the  insterstices  of  the  trap  that  was  fiiintly 
columnar,  there  was  found  occasionally  a  substance,  sometimes 
whitish,  sometimes  grayish,  apparently  caused  by  infiltration,  and 
which  ia  a  very  common  occurrence  in  similar  rocks.  The  superficial 
covering  over  this  trap  was  not  very  thick,  sometimes  day,  sometimes 
sand  mixed  with  the  usual  gravel';  the  clay  may  have  been  partly 
derived  from  decomposed  trap. 
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No9.  10,  n>  12,  13y  are  throagb  gravel  mixed  with  sand,  and  do 
not  present  any  remarkable  features. 

No.  14.  Under  the  sorfaoe  is  gravel,  having  in  it  some  boulders, 
mostly  tn^,  of  a  tolerably  large  size,  and  underlying  this  are  sand 
and  sandy  day.  At  the  south  end,  the  sand  is  very  compact,  re- 
sembling a  loose  sandstone.  In  this  cutting  were  found  recent  shells 
and  rolled  lias  fossils,  in  a  tough  blue  day,  eighteen  feet  under  the 
sur&oe. 

No.  15  has  gravel  as  usual :  a  few  shells  were  got  here.  From 
a  bin  near  this,  consisting  of  sand  and  fine  gravel,  some  shells  were 
also  obtained. 

No.  16  has  in  addition  to  the  sand  and  gravel  a  number  of  trap 
boulders.  I  observed  also  among  the  gravel  some  pieces  like  varie- 
gated sandstone.  In  the  lower  part  of  the  cutting  is  sand,  which 
appears  to  go  beneath  the  rails. 

No.  17.   Gravel  and  sands. 

No.  18.  The  same.  At  the  east  end  there  is  a  thidc  stratum  of 
gravel,  like  a  beach,  over  sandy  day.  I  saw  in  it  also  a  loose  sand 
or  compact  sandstone.    I  got  firagments  of  shells,  chiefly  oysters. 

The  country  to  the  northward  of  these  last  cuttings  has  numerous 
gravel  hills ;  to  the  south  it  slopes  down  towards  Strangford  Lough. 

No  19  has  the  upper  part  through  superficial  day,  with  the  usual 
drift,  among  which  are  some  large  boulders,  chiefly  trap.  At  the 
west  end,  the  soft  sandstone  may  be  observed ;  the  east  end  has  a 
dose  resemblance  to  a  beach,  having  a  layer  of  coarse  gravel  over- 
tying  sand  mixed  with  gravel.  At  the  west  end  the  gravelly  sand 
is  of  a  dirty  yellow  colour,  as  if  derived  from  dinntegrated  trap.  I 
obtained  some  shells  in  this  cut. 

In  the  last  three  cuttiogs  1  observed  an  increase  of  greywa<^e  and 
quartz  graveL  We  now  approach  the  mountain  of  Scrabo,  com- 
posed of  tn^,  overlying  a  great  mass  of  sandstone,  which  is  much 
quarried  for  economic  purposes. 

No.  20  is  an  interesting  cutting ;  it  is  in  a  dirty,  red,  loose  sand- 
stone, sometimes  a  little  variegated,  and  showing  bands  of  different 
diades,  as  if  deposited  under  a  sea,  near  the  shore.  There  are  through 
it  a  number  of  little  flatted  roundish  masses  of  the  same  substance ; 
tbe  beds  seem  to  be  nearly  horizontal,  except  near  a  whyndyke  which 
crosses  the  railway,  and  which  has  changed  the  dip  of  the  sand- 
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stoae  immediately  adjacent,  and  also  the  colour  of  this  adjacent 
sandstone  to  dark  colour,  with  increased  hardness,  like  some  pri- 
mary slates.  Over  the  sandstone  there  is  a  very  thid^  bed  (^  bonl- 
der  day. 

Shortly  after  pasang  this  cutting,  we  arrive  at  the  end  of  this 
branch  of  the  railway,  at  the  Newtonards  terminus. 

Although  the  examination  of  these  railway  cuttings,  from  tiieir 
being  mostly  in  gravel  and  sandhills,  may  not  be  interesting  to  the 
general  observer,  it  is  so  to  the  geologist,  as  he  obtains  proofe  of 
the  sea  having  stood  at  a  higher  level  than  at  present,  and  of  its 
having  been  spread  over  the  surrounding  country.  The  disposition 
of  the  sand  and  gravel,  as  exhibited  in  the  cuttings,  is  precisely 
what  we  every  day  witness  upon  a  sea  beach,  where  we  find  both 
regular  and  irregular  layers  of  the  like,  according  to  circumstances. 
The  small  quantity  of  shells,  and  their  frequent  broken  state,  point 
out  that  a  large  quantity  of  drifted  materials  has  been  transported, 
by  some  cause  or  odier,  and  that,  in  its  passage,  many  shells  must 
have  been  crushed  to  powder,  so  that  few  could  be  expected  to  have 
remained  entire.  The  composition  of  the  drift  also  demonstrates 
that  a  large  portion  of  it  has  been  derived  from  the  north,  and  has 
become  mixed  with  local  debris.  Sandstone  was  passed  through 
between  Comber  and  Newtonards,  but  in  cutting  No.  20,  that  rock 
was  dbplayed  to  the  best  advantage,  it  being  at  the  base  of  the  hiU 
of  Scrabo.  The  summit  of  this  hill  is  composed  of  trap,  resembling 
that  obtained  in  cutting  No.  9,  and  in  the  thick  bed  of  day  that 
covers  its  slope  down  to  the  railway,  there  are  many  trap  boulders, 
evidently  derived  from  the  summit  rock.  No.  9  and  No.  20  were 
the  only  cuttings  in  which  rock  was  the  chief  material  worked 
through,  the  others  being  made  in  trans^rted  gravel,  sand,  and 
day,  a  loose  sandstone  occnrring  in  some  places  under  the  roadway, 
in  the  line  between  Comber  and  Newtonards. 

Having  now  given  a  description  of  the  physical  and  geological 
features  of  this  district,  I  am  desirous  of  inquiring  into  the  probable 
causes  of  such  a  deposition  of  gravel  and  sand  as  exists  in  the  val- 
ley of  the  Lagan,  the  valley  between  Belfast  and  Comber,  and  the 
country  about  Strangford  Lmigh.  From  the  great  uniformity  of  the 
composition  of  the  gravd,  it  may  be  concluded  that  it  was  deposited 
under  the  same  conditions,  and  also  that  the  configuration  of  the 
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rocky  part  of  the  district  was  nearly  the  same  as  at  present.  This 
gravel  was  also  partly  derived  from  rodcs,  sitoated  towards  the 
north,  and  currents  firom  that  direction,  or  it  might  have  happened 
that,  according  to  tiie  views  of  some  geologists,  icebergs  drifting 
tnan  the  north  may  have  brought  the  gravel  with  them,  and  left  it 
at  a  distance  from  its  present  source.  Be  the  cause  what  it  may,  it 
is  evident  that,  in  each  particular  locality,  gravel  has  been  rubbed 
off  the  rod^s  of  the  place  by  the  action  of  water,  in  a  liquid  or 
solid  state,  at  a  former  period,  and  that  this  has  been  mixed  with 
other  gravel  derived  from  the  north. 

If  we  lod^  at  the  long  extent  of  mineral  precipices  presented  by 
the  east  coast  of  Antrim,  displaying,  in  many  places,  faces  cot 
down  almost  perpendicularly,  and  that  plainly  indicate  a  greater 
lateral  extension  at  former  periods,  we  must  conclude  that  this  ope- 
ration has  been  effected  by  some  cause,  not  as  yet  traced  out.  If 
we  go  along  the  north  side  of  Belfast  Lough,  we  see  a  Hne  of  simi- 
lar mural  escarpments,  terminating  in  the  same  abrupt  manner,  and 
which  must  have  been  formed  in  the  same  way  as  the  others  along 
the  east  coast,  and  which  escarpments  must  have  formerly  extended 
farUier  to  the  south.  A  portion  of  those  rocks  has,  consequently, 
been  reduced  to  fragments,  some  remaining  at  the  base  of  their 
mother  precipices,  but  the  greater  quantity  carried  to  the  south,  or, 
perhaps,  a  part  to  the  east,  outside  the  entrance  of  Belfast  Lough. 
This  lough,  or  the  space  occupied  by  it,  must,  at  one  time,  have 
been  partly  filled  with  these  fragments  of  trap,  chalk,  flint,  and 
sandstone,  as  we  now  find  them,  and  it  is  to  this  circumstance  that 
I  widi  more  particularly  to  direct  attention. 

If  the  water  stood  at  a  height  seven  hundred  feet  above  the  pre- 
sent sea  level,  it  would  have  covered  the  hills  on  the  County  Down 
side  of  Belfast  Lough.  It  is  not  necessary  to  conceive  that  there 
was  so  much  additional  depth  of  water ;  it  was,  perhaps,  compara- 
tively shallow.  We  have  proofs  that  there  have  been  accumula- 
tions of  fragments  of  the  Antrim  rocks  spread  over  the  bottom  of 
the  lough  to  a  great  thickness,  which  must  be  consequently  sub« 
tracted  from  the  total  height  of  the  water.  This  accumulation  of 
debris  must  have  attained  a  height  of  six  hundred  feet,  so  that 
there  might  not  have  been  upon  it  a  greater  body  of  water  than  is 
at  present  found  in  the  lough.    I  have  stated  that  fragments  of  An- 
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trim  rocks  are  found  in  the  County  Down,  at  an  elevation  of  above 
six  hundred  feet,  and  this  is  perfectly  compatible  with  the  hypothesis, 
that  the  mass  of  fragments  at  one  time  attained  that  thidmess.  In 
the  progress  of  time  the  water  wore  its  diannel  deeper,  and,  con- 
sequently, fell  in  level ;  the  tops  of  the  hills  would  thus  become  dry, 
with  the  gravel  upon  them,  as  we  now  see  it.  As  time  rolled  on, 
the  water  would  contmue  deepening  its  channel,  and  would  become 
narrower.  Suppose  it  fell  to  about  two  hundred  feet  above  present 
low  sea  level,  a  margin  of  gravel  would  remain  on  each  side,  like 
old  shores,  and  this  exactly  is  what  I  have  described  as  occurring 
on  both  sides  of  the  lough,  the  gravel  terrace  at  that  elevation,  on 
the  Down  side,  corresponding  with  the  day  terrace  on  the  An- 
trim side.  The  water  going  down  still  lower,  might  pos- 
sibly, by  a  slow  descent,  cause  the  margins  to  be  less  steep,  and, 
consequently,  produce  a  gentle  slope,  which  we  can  observe  on  both 
sides,  for  some  distance ;  but,  again,  coming  down  to  about  seventy 
feet  above  present  low  water,  the  marked  escarped  terrace,  on  eadi 
shore  of  the  bay,  indicates  a  further  lowering  of  the  water,  and  pro- 
ceeding still  downwards,  we  have  the  Einnegar,  at  Holywood,  gene- 
rally about  twelve  feet  above  the  low  tide,  plainly  a  portion  of  a 
large  gravel  mass  that  extended  fer  into  the  lough,  corresponding 
with  which,  in  level,  are  a  raised  beach,  to  the  east  of  Carrid^rgus, 
and  likely  part  of  the  ground  on  which  Belfast  is  built. 

The  same  reasoning  may  be  applied  to  the  appearances  of  the 
gravel  formation  between  Belfast  and  Comber.  The  water  must 
have  partly  covered  the  greywadce  hills,  which  would  appear  as  so 
many  blands,  when  the  water  descended  in  level ;  and  which  water, 
wearing  its  way  deeper,  in  the  progress  of  time,  would  eventually 
leave  the  valley  dry,  as  it  now  is,  having  found  a  lower  bed  in 
Strangford  and  Belfast  Loughs.  The  occurrence  of  shells,  in  the 
railway  cuttings,  as  weU  as  in  tiie  neighbouring  hills  of  the  gravel 
formation,  and  the  arrangement  of  aani  and  gravel,  precisely  like 
what  is  seen  upon  a  sea  beadi,  which  many  of  their  cuttings  dis- 
play to  us,  all  testify  that  there  is  no  necessity  for  calling  in  the  aid 
of  a  violent  catastrophe  to  account  for  present  appeanmces.  When 
a  simple  cause  can  explain,  we  need  not  apply  to  one  that  b  compli- 
cated or  recondite. 

The  valley  of  the  Lagan  would  present  the  same  conditions  as 
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Belfiwt  Lough,  lie  two  graTel  ridges,  tiiroogh  which  the  Lagaa 
DOW  flows,  are  eyidently  portions  of  one  and  the  same  terrace, 
and  tins  terrace  is  the  continuation  of  the  one  that  we  have 
traced  akog  tiie  Coonty  Down  side  of  the  loagh,  where  it  is  on 
die  same  horiaon  with  the  day  formation  of  the  opposite  side. 
These  gravel  and  day  terraces  preserve  the  same  relations  to  each 
odier,  as  we  proceed  ap  tiie  yalley,  so  that,  according  to  onr  hypo- 
thesisy  the  entire  valley  of  the  Lagan,  along  with  the  Belfiut  Loogh, 
has  been  filled  with  gravel  and  day,  and  covered  with  water  com- 
paratively shallow,  whidi,  gradually  descending  in  levd,  has  left  its 
marfcsbdnDd,in  the  appearances  which  I  have  described.    (PLite  1.) 

A  work  has  been  recently  pnblished  by  Mr.  Robert  Chambers  of 
Edinborgh,  entiUed,  **  Andent  Sea  Margins,"  in  whidi  he  has  re- 
corded a  great  number  of  observatimis,  prindpally  made  in  the 
foitish  Islands,  for  the  purpose  of  ascertaining  the  different  levels 
at  wbidi  masses,  generally  of  gravel,  and  for  the  most  part  arranged 
as  terraces,  have  been  found  to  occur.  These  deposits  are  not  con- 
fined to  the  neighbourhood  of  the  sea,  but  have  been  discovered  in 
valleys  and  plains  in  the  interior  of  the  country.  In  many  of  the  de- 
posits shells  have  been  found,  in  a  great  measure  resembling  tiiose 
inhabiting  the  actual  neighbouring  seas.  Mr.  Chambers  concluded 
from  these  observations,  that  the  physical  configuration  of  this  por- 
tioQ  of  Europe  was,  at  one  period,  very  diffirent  from  what  it  now 
is,  and  that  also  at  that  period  the  state  of  the  animal  world  was 
not  very  different  from  what  it  is  at  present.  There  was  a  large 
extent,  oecuped  by  a  sea,  containing  a  number  of  moderately  sized 
iriands,  and  subsequently  to  tiie  formation  of  these  gravel  depodts, 
either  the  land  has  been  upraised,  or  the  sea  lowered  in  level,  so  as 
to  present  the  actual  extent  of  dry  land.  Mr.  Chambers  has  noted 
and  tabulated,  with  great  care,  the  dilferent  heights  at  which  these 
d^ositB  occur,  and  by  a  comparison  of  a  great  number  of  observa- 
tkoB,  be  has  crane  to  the  condudon,  that  there  has  been  a  perfectly 
equable  shift  of  level  from  the  higher  to  the  lower  elevations,  and 
that  there  is  no  indication  of  any  convuldve  or  fitfiil  movement  hav- 
iog  taken  place. 

\^thout»  in  any  way,  binding  myself  to  adopt  Mr.  Chambers's 
ofmaoBf  I  must  testify  to  the  diligence  with  which  he  has  followed 
out  the  investigation  of  this  subject,  and  the  service  he  has  rendered 
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to  science,  by  directing  to  it  so  particularly  the  attention  of  the  phy- 
sical geographer.  From  the  district  which  I  have  described  in  this 
paper,  be  coold  have  drawn  many  illustrations  of  his  theory,  as 
there  are  distinct  proofe  that  the  sea  has,  at  different  periods,  stood 
in  it  at  diiierent  levels ;  bnt  whether  this  was  the  case  with  the  en- 
tire mass  of  oceanic  waters  over  the  globe,  or  merely  with  an  iso- 
lated portion  of  them,  I  consider  that  we  are  unable  as  yet  to  pro- 
nounce with  any  degree  of  certainty  ;  we  must  compare  the  results 
of  the  inquiries  of  observers  in  different  localities,  before  any  gene- 
ral conclusion  can  be  adopted.  I  am  still  inclined  to  adhere  to  the 
ofmiion,  that  it  is  not  required  to  suppose  that  there  was  an  uprab- 
ing  of  the  land,  to  account  for  the  present  position  of  the  gravel  and 
sand  formations  which  I  have  described  ;  their  present  place  can  be 
explained  upon  the  theory,  that  the  sea,  which  once  covered  them, 
has  worn  in  them  a  channel  for  itself,  is  now  found  at  a  lower  level, 
and  has  thus  left  them  dry,  as  we  now  see  them.  The  theory  of 
elevation  may  be  applied  to  mountain  chains,  and  to  explain  the  ac- 
tual position  of  many  of  the  hard,  rocky  masses  of  our  planet,  but  if 
a  simple  cause  is  sufficient  to  account  for  some  of  the  more  recent 
phenomena,  we  must  urge  its  adoption  in  the  true  spirit  of  philoso- 
phising. 

The  opinion  that  the  sea  was,  at  one  period,  shallower  than  now, 
and  that  it  was  widely  spread  over  the  surface  of  the  globe,  at  a 
higher  elevation,  has  been  brought  forward  by  several  geologists, 
who  have  also  poiuted  out  that  it  has  worn  channels  for  itself,  and 
that  it  has  descended  to  a  lower  level,  and,  in  many  places,  has  be- 
come deeper,  from  its  alteration  of  the  superficial  configuration  of  the 
crust  of  the  globe.  As  bearing  upon  this  point,  I  shall  quote  the 
following  extract  from  the  ''Berichte  uber  die  Mittheilungen  von 
Freunden  der  Naturwissenschaften  in  Wien."     1846,  p.  114  : — 

"  M.  Streffleor  oonsidera  that  an  explanation  may  be  given  of  the  general  and 
gradual  lowerii^  of  the  level  of  the  sea,  without  having  recourse  to  a  diminutioii  of 
tiie  general  maas  of  water,  or  to  an  elevation  of  the  land.  A  diminution  of  the 
mass  of  water,  by  chemical  means,  is  possible,  and  not  improbable.  But  if  we  have 
recourse  to  mechanical  means,  we  must  then  seek  for  a  mechanical  cause  to  account 
for  the  sinking  of  the  sea,  in  a  gradual  manner,  and  with  the  quantity  of  water  re- 
maining constant  The  rotation  of  the  earth  traces  the  furrowB  of  currents  at  the 
bottom  of  the  sea,  and  the  bottom  will  become  excavated  in  the  deq>est  parts  of 
these  follows^  and  between  two  currents  an  embankment  or  ridge  is  produced.    The 
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partielei  of  solid  matter  that  are  aeftarated  by  the  actkm  of  the  water,  in  the  bed  of 
the  caneat,  are  pndpitated  opon  this  intermediate  ridge,  and  which  increases  in  this 
manner  andl  it  reaches  the  sorfkce  of  the  water;  in  the  meantime  the  bed  of  the 
cumnt  is  continnaHy  becoming  deeper.  For  so  &r  the  mutace  of  the  sea  has  not  be- 
come^ in  any  great  degree,  lowered ;  bat  as  the  daily  tides  bring  solid  matter  to  the 
embankments  that  are  now  beginning  to  rise  aboye  the  sea  leirel,  and  as  these  banks 
become  wider,  the  sea  begins  to  sink  in  those  places  where  the  loose  n%»tMimU  hare 
been  heaped  np  by  the  cnnents.  The  ebb  no  longer  brings  back  what  the  flood  had 
thrown  upon  the  solid  matter  above  the  level  of  the  sea,  and  these  embankments 
eventoany  become  hi^  and  dry.  It  consequently  happens  that  the  waters,  which 
were  fonneriy  shallower,  and  which  covered  a  greater  extent  of  the  earth^s  maface 
than  they  do  at  the  present  time,  have,  in  conseqiience  of  its  rotation,  become  sepa- 
rated into  portions  of  various  extent,  and  that  the  general  result  has  been  higher 
contiiBents,  and  doepet  and  narrower  seas." 

As  large  quantities  of  gravel  occur  in  many  parts  of  Ireland,  at 
different  heights  ahove  the  present  sea  level,  observers  have  many 
q>portmiities  of  examining  for  farther  proofs  of  the  opinions  men- 
ticNied  in  this  paper.  It  is  only  by  the  comparison  of  a  great  number 
d  observations  that  their  truth  or  falsehood  can  be  tested,  and  in 
this  state  1  leave  the  subject  to  rest  upon  its  merits. 

In  the  supplement  to  this  paper  there  will  be  found  more  parti- 
cular details  respecting  the  shells  obtained  in  the  graveb  and  sands 
of  the  district  described. 

"Supplementary  observations  on  the  neighbourhood  of  BeUkst;**  by  J  axes 
MacAdam,  £a<|.  F.G.S.    Bead  June  12th,  1850. 

Ih  order  to  render  more  complete  the  detail  of  my  observations  upon 
the  recent  formations  in  the  neighbourhood  of  Belfast,  I  have  made 
oat  lists  of  the  shells  that  have  been  collected  in  different  places,  and 
at  different  levels. 

The  greater  part  of  the  town  of  Belfast,  as  was  stated  in  my 
paper  read  upon  the  8th  May  to  this  Society,  is  built  on  a  flat 
eoofosting  of  sand  and  silt,  with  frequent  beds  of  sheUs.  These 
sheila  are  of  the  same  species  as  those  found  in  the  cuttings  in  the 
sand  and  mud  banks,  that  were  carried  on  during  the  progress  of 
Uie  harbour  improvements.  I  made  a  large  collection  at  different 
times  ;  but  not  being  satisfied  with  the  variety  of  species  which  it 
affi)rded,  I  applied  to  Mr.  John  Grainger,  a  member  of  the  Belfast 
Natural  History  Society,  who  had  ako  made  a  very  large  collection, 
and  daring  the  time  that  the  cuttings  were  most  exposed,  so  that  he 
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had  opportunities  of  obtaining  most  of  the  yarieties.  From  that 
gentleman  I  obtained  the  greater  number  of  the  following  names. 
It  is  to  be  reoollected  that  all  these  shells  were  fonnd  at  or  under 
low  water  mark^  so  that  in  point  of  level,  they  are  to  be  regarded 
as  the  lowest  deporit,  and  also  the  newest  in  regard  to  time ; 
although  in  respect  to  geological  age,  I  conceive  there  is  no  difference 
in  those  obtuned  at  the  various  levels,  or  at  most  very  lUUe. 

The  following  is  a  list  of  the  shells  found  in  the  silt  and  sand  of 
the  Harbour  of  Belfast,  and  in  the  foundations  of  the  town : — 

Minez  erinaoeufl,  Anomia  epldppiiim, 

AponliASs  pes  pelicani,  Osliea  ednliai 

Natica  glaiiciiia,  var. 

Nncula  maigaritaoea 

obbnga, 
Trocbns  dnerema, 

nuunis. 
PateHa  Yulgata, 
Uttorina  tenebroea, 
neiitoidea, 
Lacuna  crossiori 
Pnrpora  lapOlus, 
C^pnea  europflea, 
Riaaoaulvae? 
Odostomia  pallidiila, 
Scalaria  Tnrtom, 
Cefitidom  reticiilatam, 
Naaaa  reticulata, 

macula, 
Buodnum  undatum 

var.  carinatum, 
Fu8U8  antiquufl, 
Creusia  verruca, 
Pholas  Candida, 

ciispata, 

dactylua, 
Balanua,  (two  apedes,) 
Vermilia, 
Seipula, 

Teredo  norvegica, 
Lucina  ladula, 

flezuoea, 
Artemis  undata, 
tincta, 
Amphidesma  Bojrgii, 

compressum, 


Pecten  maximus, 
opercularis, 
variua, 
Mytilus  eduHs, 
Modiola  tuUpa, 
Saxicava  mgoea, 
Syndosmya  alba, 
Pullastra  decussata, 
Lntraria  dliptica, 
oblonga, 
Scrobiculaiia  pipeiata, 
Coibula  nudeos, 
Myatnmcata, 
arenaria, 
Tbnuda  conyexa, 
pubesoens, 
pbaseolana, 
Psammobia  ferroensia, 
vespertina, 
Solen  maiginata, 

pdludda. 
Cardium  echinatom, 
edule, 
exiguum, 
Mactra  subtruncata, 

elliptica, 
Venus  lamittosa, 

Tellina  solidula, 
tenuis, 


Montacuta  purpurea. 
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The  next  locality  for  recent  shells^  ascending  iu  level,  id  the 
Kinnegar  at  Holywood,  which  contains  several  beds  of  shells  from 
Siteesk  to  twenty  feet  in  elevation.  These  are  of  the  same  species 
with  those  jost  menlaoned,  but  the  variety  is  not  so  great ;  however 
ibe  specimens  obtained  were  generally  larger  and  finer  than  those 
got  from  the  cuttings  in  the  harbour. 

The  terrace  behind  Holjrwood,  and  which  runs  along  the  south 
side  of  Belfiist  Lough,  and  then  inland,  up  the  valley  of  the  Lagan, 
preserves  an  average  level  of  about  eighty  feet.  I  obtained  shells 
from  it  at  ELnocknagoney,  Richmond  Lodge,  Bunker's  Hill,  and 
Ballagh's  farm,  all  of  which  places  overlook  Belfast  Lough.  The 
spedes  were  not  numerous,  but  tiie  same  as  in  the  deposit  below — 
Ostrea,  Cardium,  Mjrtilus,  Littorina,  Telb'na,  Mactra,  PuUastra, 
Pecten,  Bissoa.  They  were  often  broken.  I  found  similar  shells  in 
the  continuation  of  the  terrace  up  the  valley ;  but  their  occurrence  is 
more  rare,  as  there  are  not  many  excavations  in  that  part  of  the 
terrace,  where  they  are  elsewhere  most  generally  to  be  found,  and 
they  wre  not  likely  to  be  got  in  the  Drumlins,  which  have  been  opened 
in  many  places.  I  procured  several  at  Milltown,  a  short  way  off 
Shaw's  Bridge,  and  in  some  other  excavations,  caused  by  a  new 
road  in  that  neighbourhood. 

I  stated  in  my  paper  of  8th  May,  that  the  gravel  formation  of  the 
tenraoe  is  found  also  in  the  valley  between  Belfast  and  Comber,  in 
whidi  the  Newtonards  branch  of  the  County  Down  railway  runs. 
At  about  the  same  elevation  as  above,  I  found  shells  in  some  of  the 
railway  cuttings,  the  spedes  becoming  still  fewer — Ostrea,  Pecten, 
Mytilas,  Cardium,  Mactra,  Buccinum,  Littorina,  Trochns,  Purpura, 
Turritella ;  and  in  the  gravel  on  the  north  side  of  the  railway,  in  its 
oonrae  from  Comber  to  Newtonards,  I  found  a  few  of  these  spedes 
also.  I  may  again  mention  the  rolled  li^s  fossils  obtained  from  the 
railway  cutting  at  Comber;  they  were  Gryphaea  incurva,  and 
Padiyodon  Listen,  evidently  brought  by  some  current  from  the 
County  of  Antrim,  and  I  observed  that  in  this  cutting  several  of  the 
recent  shells  were  also  rolled. 

At  ihe  same  elevation  on  the  terrace  of  the  County  Antrim  side, 
1  obtained  several  shells.  I  got  a  considerable  number  in  an  exca- 
vatioQ  at  a  villa  called  the  Qrove — Cardium,  Tellina,  Ostrea,  Mactra, 
Nassa,  Patella,  Littorina,  Cerithium,  and  some  others  in  fragments, 
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of  the  species  in  the  list  mentioned  above.  I  also  got  fragments  at 
Fort  iraiiam  and  Parkmount,  and  expect  that  future  excavatioos 
will  discover  other  localities. 

Ascending  in  elevation  to  what  may  be  considered  a  higher  ter* 
race,  (or  perhaps  more  correctly,  the  higher  part  of  a  gently  sloping 
gravel  ridge,  that  rises  from  the  terrace  already  mentioned,  so  that 
we  may  regard  both  as  the  same  formation,)  we  find  on  the  County 
Down  side,  near  the  Knock,  and  not  far  from  No.  3  cutting  of  the 
County  Down  Railway,  a  bed  of  clay  in  a  small  river,  apparently 
overljdng  variegated  marl,  and  having  over  it  a  bed  of  gravel  and 
sand.  In  the  clay  I  found  Fusus  bamfius,  Nucula  oblonga,  and 
another  Nucula,  the  species  not  determined,  with  a  few  fragments  of 
other  shells.  The  elevation  of  this  bed  is  about  one  hundred  and 
fifty  feet,  and  it  is  a  very  remarkable  occurrence,  bemg  quite  differ- 
ent from  the  other  formations  in  which  shells  were  obtained.  I 
shewed  the  clay  and  shells  to  Mr.  Hyndman  of  Belfast,  who,  along 
with  Mr.  Bryce,  had  published  in  1842,  an  account  of  a  deposit  of 
shells  found  in  the  excavation  for  the  Belfast  Water  Works,  on  the 
Antrim  side  of  the  Bay,  at  an  elevation  of  about  one  hundred  feet ; 
and  that  gentleman  at  once  recognised  the  perfect  similarity  of  the 
two  deposits  and  their  contents,  although  situated  more  than  three 
miles  apart.  The  stratification  at  each  place  was  also  the  same ; 
and  it  is  to  be  recollected,  that  variegated  marl  is  of  very  rare 
occurrence  in  the  County  of  Down.  Messrs.  Hyndman  and  Bryce's 
paper  was  copied  into  Portlock's  Report  of  the  County  of  London- 
derry, p.  738. 

I  found  fragments  of  shells  at  the  Stye  Brae,  in  Gilnahirk,  the 
highest  part  of  the  gravel  formation,  at  about  two  hundred  feet. 
This  place  b  about  a  mile  from  the  Knock,  and  at  it  the  gentle  slope 
of  the  gravel  terrace  commences,  from  whence  it  joins  the  adjoining 
greywacke  hill,  and  its  course  towards  the  bay  can  be  seen  to  the 
greatest  advantage. 

The  above  is  what  I  wish  to  add  to  my  observations  in  the  paper 
of  the  8th  May.  My  researches  in  the  shell  localities  must  necessa- 
rily be  very  incomplete,  as  my  attention  was  not  directed  to  them 
until  I  had  examined  the  County  Down  railway  cuttings.  I  have  no 
doubt  that  future  operations  in  the  neighbourhood  will  bring  to  light 
other  phenomena  of  the  same  churacter,  and  highly  deserving  the 
consideration  of  the  geologist. 
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Ob  A  Tabokr  View  of  the  Order  of  Depoeitioo,  and  Geological  SoceeMJon  of  the 
Groiqa  of  Stntified  Rocks;"  by  Captaih  R.  Smith. 


o 


Captain  R.  Smith  exhibited  and  explained  the  construction  and 
objects  of  a  Tabular  View  of  the  Stratified  Rocks,  which  he  had 
ooDstmcted,  designed  to  indicate  at  a  glance  the  chronological 
succession,  the  mineral  character,  and  the  prevailing  fossils  of  each 
subdivision,  together  with  the  localities  where  it  is  best  seen,  or 
most  easily  studied. 


June  13th,  1850.— '<  On  the  Minerals  of  the  Aariferooa  Districts  of  Wicklow  ;**  by 

William  Mallvt,  Esq. 

Thb  circumstances  attending  the  original  discovery  of  native  gold 
in  the  beds  of  some  of  the  streams  of  the  County  of  Wicklow,  have 
been  already  ofien  detailed,  and  will  therefore  need  but  a  brief 
repetitioiL  The  source  of  the  auriferous  streams  is  the  mountain 
Croghan  Kinshela,  whose  summit  forms  a  portion  of  the  boundary 
between  the  counties  of  Wicklow  and  Wexford.  The  stream  from 
which  most  of  the  gold  has  been  obtained  rises  on  the  north-east  side 
of  Ibis  mountain,  and  flowing  down  one  of  the  glens  with  which  that 
part  of  the  country  b  intersected  in  almost  every  direction,  joins  the 
Aughrim  river,  a  little  above  the  confluence  of  the  latter  stream  with 
the  Avonmore.  It  receives  several  smaller  streams  at  different 
parts  of  its  course,  in  all  of  which,  some  gold  appears  to  have 
been  found,  though  in  general  in  such  small  quantity  as  not  to  repay 
the  cost  of  its  extraction.  Small  pieces  of  the  precious  metal  had 
been  aoddentaUy  found  by  individuals,  at  various  times  preceding 
the  year  1795,  in  which  year  great  numbers  of  the  peasantry, 
excited  by  the  account  of  some  large  pieces  which  had  been  casually 
discovered,  began  to  search  for  gold,  though  in  a  very  unskilful  and 
desultory  manner.     About  six  weeks  afterwards,  the  government 
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took  possession  of  the  stream,  and  stationed  a  detadiment  of  militia 
on  the  banks  to  keep  away  the  peasantry.  The  latter  had,  however, 
obtained  abont  eight  hundred  ounces  of  gold  during  the  short  period 
they  continued  at  work.  The  govenupent  then  took  the  washings 
into  their  own  hands,  and  continued  the  search  for  about  six  years, 
not  confining  themselves  merely  to  washing  the  alluvial  matter 
constituting  the  bed  of  the  stream,  but  also  driving  a  level  into  the 
side  of  the  mountain  in  search  of  the  vein  in  which  the  gold  was 
supposed  to  be  imbedded.  These  trials,  however,  proved  unpro- 
ductive, and  the  expense  exceeding  the  value  of  the  gold  obtained, 
government  abandoned  the  workings  in  1803,  since  which  time  a 
few  of  the  peasants  of  the  country  round,  have  occupied  themselves 
irregularly  and  at  intervals,  in  rewashing  the  sand  which  had  been 
carelessly  turned  over  before,  and  from  which  they  still  obtain  some 
gold  in  small  grains,  but  scarcely  sufficient  to  afford  them  the  means 
of  subsistence.  About  six  or  seven  years  ago,  some  further  attempts 
in  search  of  gold  were  made  by  a  company  organized  for  tiie  pur- 
pose, by  cutting  extensive  trenches  at  right  angles  to  the  course  of 
the  Ballinvally  stream.  These,  however  were,  also  unsuccessful,  and 
the  washing  is  again  solely  carried  on  by  a  small  number  of  the 
peasants. 

Although  this  part  of  the  country,  since  it  has  been  known  to  be 
auriferous,  has  been  an  object  of  some  attraction  to  mineralogists, 
but  little  attention  seems  to  have  been  directed  to  the  other  minerals 
which  are  to  be  found  accompanying  the  gold  in  the  alluvial  deposits. 
These,  however,  are  interesting,  not  only  from  their  number  and 
variety,  but  also  from  the  occurrence  amongst  them  of  some  of  the 
rarer  species,  which  have  not,  I  believe,  been  noticed  in  any  other 
locality  in  Ireland.  The  following  minerals  were  obtained  from  a 
considerable  mass  of  sand  and  gravel  taken  from  various  parts  of  the 
bed  of  the  principal  stream,  and  examined  by  passing  it  through 
sieves  of  different  degrees  of  coarseness,  separating  the  minerals 
of  different  specific  gravity  by  washing,  and  finally  examining  each 
portion  carefiilly  with  the  aid  of  a  lens,  and  picking  out  the 
individuals  of  different  species  with  a  forceps.  I  have  also  subjected 
to  analysb  a  few  of  the  minerals  whose  composition  appeared  inter- 
esting to  determine.  The  following  list  comprises  aXL  the  spedes 
which  I  have  been  able  to  detect,  but  probably  does  not  by  any 
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metiiB  edianst  the  namber  of  those  which  aotiially  exbt  in  the 
sand: — * 


Gold, 

Galena, 

Platbia, 

Snlphuret  of  Moljrbdennm, 

TliMloae, 

BUgnetie  Ojdde  of  Iron, 

Topaa, 

liicaceoiiB  Iron, 

Zircon, 

Bed  Iron  Ochre, 

Gramet,  (2  yarieties,) 

Hydrous  peroxide  of  Iron, 

Qnartz, 

Common  day  Ironstone, 

Prase, 

Iron  Pyrites, 

AngHe, 

Titanlteoiis  Iron, 

Chlorite, 

Woiftim, 

Felspar, 

Oxide  of  Manganese, 

Ifica. 

Copper  Pyrites, 

Gold. — This  mineral  oocors  here  in  probably  its  most  beautiful 
form.  It  possesses  the  true  golden  yellow  colour  and  metallic  lustre 
which  characterise  the  metal,  and,  owing  to  the  attrition  to  which  it 
has  been  subjected,  generally  presents  a  beautifully  brilliant  surfiice. 
It  occurs  in  grains  of  all  sizes,  from  the  smaUest  spangle  up  to  a 
mass  weighing  twenty-two  ounces,  the  largest  hitherto  found.  The 
spedfic  gravity  of  some  small  grains  I  found  to  be  16.342.  The 
analyab  of  these  grains  gave 

Gdd,  92.82 

ahrer, 6.17 

Inm, 78 


99.27 


This  is  equivalent  (neglecting  the  iron)  to  8}  atoms  of  gold  and  I 
of  silver. 

Platina. — Mixed  with  the  gold  are  some  very  small  flattened 
grains  of  a  white  colour  and  metallic  lustre,  which,  as  far  as  their 
minute  size  permitted  me  to  examine  them,  appear  to  present  all 
the  characters  of  platina.  They  are  infusible  before  the  blowpipe, 
and  insoluble  in  nitric  add,  but  dissolve  in  aqua-regia.      Their 


*  I  have  siooe  observed,  in  addition  to  those  hero  mentioned,  Arsenical  Iron,  in 
nan  fragments,  and  also  Spnielle.  The  Utter  occors,  hi  very  smaD  grains,  along 
wttb  tiie  second  variety  of  garnet,  firom  which  it  is  readily  disUngnished  by  its  pecu- 
porpGih-red  coknir. 
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occurrence  intermixed  with  the  gold  when  all  other  minerals  have 
been  washed  off,  is  a  proof  of  their  high  specific  gravity. 

Tinstone. — The  occurrence  of  this  mineral  in  the  sand  is 
mentioned  by  Weaver  in  his  reports  on  the  gold  stream-works,  but  he 
does  not  seem  to  have  been  at  all  aware  of  the  large  quantities  in 
which  it  exists.  From  the  comparatively  small  portion*  of  sand 
which  I  had  an  opportunity  of  examining,  I  obtained  about  3i 
pounds  of  stream  tin,  a  portion  of  which  being  reduced,  yielded  an 
ingot,  which,  when  refined  by  a  second  fusion,  is  hardly  inferior  to 
the  finest  grain  tin.f  Should  this  mineral  be  found  in  the  mass  of 
the  sand  in  a  quantity  at  all  approaching  that  in  which  it  existed  in 
the  specimen  fi*om  which  this  was  obtained,  it  would  probably  richly 
repay  the  labour  and  expense  of  its  collection  and  smelting.  From 
the  small  quantity  in  which  other  minerals  of  high  specific  gravity 
exist  in  the  sand,  and  the  constant  supply  of  water,  very  little  difficulty 
would  be  experienced  in  separating  it  fi*om  the  rest  of  the  sand,  and 
the  almost  total  absence  of  arsenic  and  lead  would  render  it  ex- 
tremely easy  to  obtain  from  it  metallic  tin  of  the  very  first  quality. 
The  mineral  itself  occurs  in  grains  varying  in  size  from  fine  sand  up 
to  pebbles  of  half  an  inch  in  diameter,  and  for  the  most  part  of  a 
dark  brown  colour,  with  some  fragments  of  various  tints  of  yellow 
and  red;  some  presenting  the  peculiar  appearance  to  which  the 
name  '^  wood  tin"  has  been  given.  All  these  varieties  are  slightly 
translucent,  some  of  them  highly  so.  Many  of  them  present  dbtinct 
traces  of  their  original  crystalline  form ;  the  principal  varieties 
observable  being  the  primitive  obtuse  octohedron,  the  same  with  a 
short  four-sided  prism  interposed  between  the  two  pyramids,  and 
the  latter  of  these  with  various  truncations  of  its  angles  and  edges. 
The  specific  gravity  of  some  picked  crystals  was  6.753.  A  careful 
analysis  of  this  tinstone  gave,  as  its  constituents — 

Peroxide  Tin, 95.26 

Peroxide  Iron,  2.41 

SiKca, 84 

98.51 

*  The  exact  weight  of  the  qiecimen  examined  I  do  not  know,  bat  I  think  it  cer- 
tainly did  not  exceed  1501b8. 

t  The  spedmen  smelted  in  this  experiment  yielded  abont  61  per  cent  of  tin,  but 
more  would  be  obtained  on  the  great  scale,  as  fai  this  case  no  pains  were  taken  to 
«xtnu:t  the  tin  remaining  in  the  soori». 
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I  beHere  that  it  also  ooDtains  a  minute  trace  of  oolumbic  add,  bat 
of  this  I  am  not  quite  certain. 

Maoiiktic  Oxide  or  Ibon  b  fomid  in  the  state  of  fine  sand  along 
with  the  gold  and  other  heavy  minerals,  when  the  lighter  portion  of 
the  sand  has  been  removed  by  washing.  It  does  not,  however,  here 
coostitate  such  an  inqiortant  constitaent  as  it  does  in  the  greater 
anriferoos  deposits,  as  those  of  Califomia  and  the  Oural/  bat  exists 
in  oompwratively  small  quantity. 

MicACsous  Iboh. — This  mineral  occors  in  very  large  quantity, 
both  in  the  bed  of  the  stream,  and  in  the  alluvial  deposits  which 
lorm  the  banks  on  either  side.  In  the  latter  it  is  sometimes  fonnd 
in  Yerj  large  rolled  masses,  and  in  the  state  of  pebbles  of  various 
axes  it  constitutes  a  considerable  portion  of  the  auriferous  gravel 
and  sand.  It  consists  of  extremely  minute  plates,  which,  under  the 
mierosoope,  sometimes  exhibit  the  form  of  six-Hided  tables.  It  is  of 
a  steel  gray  colour,  yielding  a  red  powder  similar  to  that  from 
ordinary  red  haematite.  Its  specific  gravity,  determined  in  the 
ordinary  way,  was  4.486,  but  this  is  probably  rather  lower  than  the 
troth,  owing  to  the  difficulty  of  entirely  removing  air  bubbles  from 
the  snr&ce  of  the  mineral  when  immersed  in  water.  A  very  pure 
^ecimen  yielded,  on  analysis. 

Peroxide  Iron,  95.72 

Sflicft, I.W 

Alnmiiia,  98 

Oxide  of  Manganeee, 49 

99.09 

Bed  Ieon  Ochbb. — This  mineral  is  found  massive  in  small 
pebbles  of  a  bright  brick-red  colour  externally,  and  dark  brownish 
red  fracture.  It  b  very  soft,  and  soils  strongly  like  red  chalk.  In 
other  respects  it  resembles  the  micaceous  iron. 

Htpbous  Peroxide  of  Ibon  occurs  in  large  quantity  in  the 
form  of  small  cubes  slightly  rounded  on  the  edges,  and  obviously 
derived  from  the  decomposition  of  iron  pyrites.  Exposed  to  the 
blow-pipe  flame  in  a  closed  glass  tube,  they  decrepitate,  and  give 

*  Vid  VL  Dnfin^noy.  "  Etode  comparative  dee  sables  auriferee  de  la  CaUfcvnie, 
de  la  NoweUe-Granade  et  de  V  Oarai"  AnnaL  dee  Bfinee»  1849.  IVe  Uyraiaon, 
^9. 
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off  a  good  deal  of  water^  and  the  retndae  in  the  tube  a[^pear8  to 
consist  of  almost  perfectly  pore  peroxide  of  iron. 

Common  Clat  Ibohstoks  is  also  found  in  the  sand^  but  in  small 
quantity.  It  differs  in  no  respect  from  ordinary  brownish  day 
ironstone^  except  in  containing  rather  a  large  proportion  of  oxide  of 
Manganese,  the  exact  amount  of  which,  howeyer,  was  not  determined. 

Iron  Ptbitrs. — ^This  mineral  occurs  in  the  form  of  small  cubes, 
extensively  diffused  both  m  the  pebbles  of  day-slate,  whidi  consti- 
tute the  largest  portion  of  the  auriferous  sand,  and  in  the  rocks 
from  which  these  pebbles  have  been  derived. 

TiTANiFBBons  Ibon. — ^TheTB  are  some  small  pebbles  to  be  found 
amongst  the  sand,  hardly  to  be  distinguished  by  external  appearance 
from  the  day  ironstone  before  mentioned,  but  of  mudi  higher 
specific  gravity,  varying  from  4.3  to  4.4.  These  contain  a  large 
portion  of  titanic  add.  I  have  not,  however,  made  an  exact  analy«s 
of  them. 

WoLFBAM. — ^This  substance,  which  appears  almost  invariably  to 
accompany  the  ores  of  tin,  is  to  be  found  in  the  Wicklow  sand,  in 
small  grains  pretty  extensively  diffused,  though  not  on  the  whole 
constituting  any  very  large  proportion  of  the  deposit. 

OxiDB  OF  Manoanbse. — ^This  is  found  in  small  pebbles  and 
fragments  of  reniform  masses,  externally  polished  by  attrition, 
but,  when  broken,  exhibiting  very  little  lustre  on  the  surfaces  of 
fracture.  They  are  of  a  bluish-grey  colour,  and  uniformly  massive, 
presenting  no  traces  of  crystallization.  They  are  by  no  means 
pure  oxide  of  Manganese,  but  contain  a  good  deal  of  iron,  and 
some  earthy  impurities. 

CoppBB  Ptbitbs  occurs  in  very  small  quantity  in  minute 
grains  disseminated  through  the  sand.  It  also  exists  in  a  curious 
mineral  compounded  of  micaceous  iron  and  copper  pyrites,  whidi 
has  been  found  at  one  of  the  shafts  sunk  in  search  of  gold. 

Galbna  is  found  in  the  rocks  adjoining  the  banks  of  the 
stream,  where  there  are  now  some  shafte  being  sunk  for  the  pur- 
pose of  extracting  it.  It  is  sometimes  to  be  found,  though  in 
extremely  small  quantity,  in  the  auriferous  sand  itself. 

SuLPHUBBT  OF  MoLTBDENUM. — In  ouc  part  of  the  stream,  I 
found  a  few  rolled  grains  of  this  mineral,  but  it  does  not  a{^)ear  to 
be  extensivdy  diffused  through  the  sand,  or  to  occur  in  any 
considerable  quantity. 
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All  the  preceding  minerals  belong  to  the  dass  of  metallic  ores, 
bat  the  sand  also  oontains  a  great  variety  of  earthy  minerals,  some 
of  whidi  are  very  rare  in  this  country.  The  first  of  these  to  be 
noticed  is 

Sapphibk. — ^It  is  found  in  rounded  pebbles  of  a  beautiful  dark- 
blue  colour,  but  rery  nearly  opaque,  or  at  least  only  translucent  on 
the  edges.  They  do  not  present  any  trace  of  crystallization.*  They 
possess  quite  the  same  degree  of  hardness  as  the  specimens  from 
CeyloD,  scratdiing  topaz,  and  even  chrysoberyl  with  ease.  The 
specific  gravity  of  the  only  piece  which  I  was  aUe  to  obtain  was 
3.948.  These  pebbles  are  extremely  rare  in  the  Widdow  sand, 
bat  very  few  of  them  havmg  yet  been  found. 

ToPAZw — ^This  mineral  b  also  very  seldom  met  with  in  this 
locality.  It  is  in  colourless  grains,  which  are  prindpally  remark- 
able from  the  very  slight  alteraticm  of  Uieir  form  by  attrition. 

ZiBcoK  occurs  in  small  rolled  grains  of  a  dull  browmsh  red 
colour,  and  presenting  in  a  slight  degree  the  peculiar  lustre  whidi  is 
so  characteristic  of  this  mineraL  It  exists  in  but  very  small 
quantity  in  the  sand. 

Garhbt  occurs  of  two  diflerent  spedes. 

1st— A  mineral  of  a  dark  red  colour,  in  grains  almost  exactly 
resemUiug  pyrope,  whidi,  however,  it  does  not  appear  to  be,  as  some 
of  the  grains  present  faces  belonging  to  Uie  regular  rhcnnbic  dode- 
cahedron.   It  is  very  rare  in  the  Widdow  sand. 

2nd — Another  spedes  of  a  very  much  lighter  colour,  and  in  verj^ 
amallgrams,  never  exceeding  the  size  of  mustard  seed.  Under  the 
microscope,  their  dodecahedral  form  becomes  visible,  the  edges  of 
the  crystals  being  slightly  rounded.  Their  specific  gravity  is 
4196.  Before  the  blowpipe,  the  phenomena  due  to  Manganese  are 
very  distinct    They  gave,  on  analysis, 

Saica, 86.77 

AhmdnA,  19.85 

limfl^ Tmoe 

Protoxide  Iron, 88.07 

Protoxide  Mangmese,  6.04 

98.78 

*  I  iiare  foimd  in  the  finer  portion  of  the  sand  a  very  small  grain,  consisting  of 
two  or  three  minute  aiz-sided  prisms  of  a  Une  colour,  which  appears  to  be  sapptiire, 
but  its  minute  size  precludes  tlie  poanbflity  of  determining  this  with  certainty. 
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They  therefore  belong  to  the  class  of  mangaaesian  garnets.  These 
grains  oocnr  in  very  large  quantity  in  the  sand,  and  are  nniformly  to 
be  fonnd  along  with  the  heavy  minerab  at  a  particular  period  of 
the  washing. 

QuABTZ  is  to  be  fonnd  in  small  crystals*  and  in  amorphous 
masses  of  various  sizes.  It  varies  from  transparent  to  nearly 
opaque,  and  generally  occurs  colourless,  but  is  sometimes  found 
tinged  with  various  shades  of  yellow  and  brownish  red.  It  is  also 
occasionally  intimately  penetrated  by  chlorite,  producing  the  variety 
to  which  the  name  Prase  has  been  given. 

AueiTE  occurs  in  very  small  abraded  crystals  of  a  brown 
colour.  They  present  the  form  of  oblique  six-sided  prisms.  They 
are  to  be  found  in  but  small  quantity  in  the  sand. 

Chlorite. — This  mineral  occurs  in  very  considerable  quantity, 
principally  imbedded  in  quartz  and  micaceous  iron.  It  is  quite 
similar  to  ordinary  specimens  from  other  localities. 

Felspar  and  Mica. — Both  these  minerals  are  found  in  the 
sand,  and  are  obviously  the  products  of  the  disintegration  of  the 
adjoining  granite,  which  resembles  in  every  respect  that  which  is 
found  all  through  Wicklow. 

The  preceding  list  comprises  all  the  simple  minerals  which  I  have 
been  able  to  detect  in  this  sand,  the  remainder  of  which  consists  of 
the  detritus  of  the  adjoining  rocks,  which  are  principally  clay-slate 
ana  mica-slate.  The  greater  number  of  the  minerals  here  enume- 
rated are  mentioned  by  Mr.  Weaver  in  his  reports  to  government  on 
the  district,  and  which  are  to  be  found  in  the  Transactions  of  the 
Royal  Dublin  Society ;  but  some  of  them  have,  I  believe,  not  been 
noticed  before,  at  least  I  have  seen  no  published  account  of  the 
occurrence  in  this  locality  of  Platina,  Titamc  Iron,  Sulphuret  of 
Molybdenum,  Topaz,  Zircon,  the  small  Manganesian  Garnets,  or 
Augite.  Hence  it  seemed  interesting,  while  noticing  these,  to 
collect  into  a  uniform  and  as  far  as  possible  complete  list,  all  the 
scattered  notices  of  the  mineral  wealth  of  this  particular  district, 
which  are  to  be  found  in  Mr.  Weaver's  papers  already  referred  to, 
and  elsewhere. 

The  principal  point,  however,  with  respect  to  the  examination  of 
these  minerals,  which  appears  to  merit  further  and  more  particular 
attention,  from  some  one  better  qualified  for  the  task,  is  the  fact  of  the 
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existenee  of  Tinstone  m  such  considerable  quantity  in  these  anriferons 
streams  :  a  fact  which  would  seem  to  indicate  the  probable  existence 
somewhere  in  the  surrounding  district,  of  masses  of  the  ore  of  tins 
valuable  metal  of  great  extent,  and  possibly  forming  the  con- 
tinuation, on  this  side  of  the  channel,  of  those  vast  deposits  which 
have  contributed  to  fiimish  occupation  and  support  to  the  inhabi- 
tants of  Cornwall  for  more  than  two  thousand  years. 


^'On  the  effeeto  of  lateral  preasnre  in  producing  caivatarea)  in  rock-Atmta;"  by 
Ebssbzsr  B.  BABBoroTONf  Esq.  CE.  Commnmcated  by  Pbofbssob  Oli>- 
BAM,  Secretary  to  the  Society. 

It  is  not  proposed  in  the  foUowing  remarks,  to  enter  into  any  enquiry 
as  to  the  source  or  cause  of  such  pressures  or  forces  as  may  have 
acted  on  the  stratified  rocks  forming  the  earth's  crust,  but  simply  to 
enquire  what  the  result  of  the  action  of  such  forces  will  be,  granting 
their  existence. 

The  force  so  exerted  endways  on  a  stratum,  or  series  of  strata, 
may  act  in  one  of  three  different  ways. 

1.  At  an  impidse ;  in  which  caae  the  result  would  be,  that  it  would  oommnniMte 
to  the  maas  acted  upon  (neglecting  elasticity,  and  supposing  this  mass  not  to  be  in 
oootact  with  other  bodies)  a  sudden  velocity,  equal  to     M  v 

M+Mi 

M  nprannting  the  mais  of  the  striking  body ;  v,  its  velocity ;  and  Mi  the  mass  of 
the  body  strode 

If  this  Telocity  be  prevented  by  any  obstacle,  the  body  struck  must  break  in 
ficofls,  vnks  the  cohesion  of  the  particles  is  able  to  overcome  the  motive  force  com- 
nwniMMitPai  by  the  impulse,  in  which  latter  case  the  effect  depends  on  the  elasticity. 
Indeed,  even  thoo^  the  body  were  in  empty  space,  or  in  a  medium  which  generated 
hot  little  ftiction,  this  suddenly  acquired  velocity,  bdng  fiist  communicated  to  the 
ptrtides  nearest  to  the  moving  power,  might  cause  them  to  separate,  divide,  or  scat- 
ter from  the  liirther  or  more  distant  particles,  in  any  case  of  insufficient  cohesive 
poww.    But  this  is  not  important 

2ndly.  It  mi^  be  a  simple  force,  of  such  a  nature  that  its  action  must  be  alow  ; 
tint  Is,  to  speak  with  reference  to  geological  questions,  that  any  velocity  communi- 
cited  by  its  means  to  strata,  would,  (since  the  masses  moving  must  follow  the  masses 
moved,  in  order  to  continue  the  action,)  generate  such  an  amount  of  friction  in  the 
wliidi  exercise  the  motive  power,  as  to  diminish  that  power ;  and  so  by  les> 

X 
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sening  the  force  in  proportion  to  the  nqyiditj  of  the  action,  cause  a  gradual  diange 
in  the  position  of  the  beds  acted  upon. 

8rdly.  We  can  conceive  a  simple  force  applied  to  strata,  such  that  it  is  not  mate- 
rially affected  by  its  own  action. 

Now  I  conceive  that  the  second  case  stated  above,  is  that  most 
frequently  at  work  in  the  crust  of  the  earth.  If,  however,  our  object 
be  to  determine  the  position  of  equilibrium,  the  third  will  obviously 
lead  to  the  same  results. 

The  mass  acted  upon  may  be  also  divided  into  three  kinds.  1st, 
fluid;  2nd,  solid;  3rd,  laminated;  the  latter  being  considered  as 
first,  without  lateral  cohesion  of  the  laminae,  and  secondly,  with  a  cer- 
tain amount,  but  this  amount  very  much  inferior  to  that  of  the 
transverse  cohesion. 

1.  Begarding  the  first  kind,  the  ftmdamental  principle  of  hydrostatics,  that  floids 
transmit  pressures  equally  in  every  direction,  is  weU  known. 

2.  In  the  case  of  a  solid,  the  effect  will  be  so  modified  by  peculiar  drcnmstanoesi, 
that  we  shall  dispense  with  the  consideration  of  them  as  much  as  possible,  and  con- 
sider the  simple  case  of  a  parallelopipedon  of  nearly  uniform  structure,  acted  on  by 
a  force  uniformly  distributed  over  one  end  to  which  it  is  applied.  The  result  here 
would  be,  that  a  wedge  would  be  broken  off,  making,  according  to  one  theory,  half  a 
right  angle ;  by  another  principle,  an  angle  somewhat  greater,  with  the  side  to  which 
the  force  is  applied. 

8.  In  the  case  of  a  laminated  mass,  the  strata  subjected  to  the  force  may  be  under 
three  conditions :  (a)  isolated ;  (6)  in  contact  with  other  rocks  on  one  side ;  (c)  in 
contact  with  other  rocks  on  both  sides. 

Before  proceeding,  however,  it  wiU  be  necessaiy  to  consider  the  nature  of  the  action 
of  a  force  applied  to  the  ends,  or  endways,  of  an  infinitely  thin  lamina.  Supposing 
the  lamina  to  be  mathematically  m  the  same  pkme,  and  that  the  force  acts  in  that 
plane,  it  is  dear,  if  the  particles  of  the  lamina  be  scqyposed  incompressible,  tiiat  the 
force  win  be  equilibrated.  I^  however,  the  lamina*  be  not  exactly  in  the  same  plane, 
but  slightly  curved,  as  in  fig.  1,  the  force  applied  at  a,  resolved  in  the  direction  of 
a (,  will,  together  with  the  reaction  of  the  point  c,  in  the  direction  of  the  line  c6, 
give  rise  to  a  force  in  the  direction  oidh,  equal  to  c7  fr,  if  a  6  represent  the  component 
of  the  original  force. 


*  In  this  Ui0orem,  th«  part  of  tite  lamina  between  a  and  6,  and  between  b  and  e,  it  < 
as  possearing  perfect  rigiditjr,  so  as  to  be  able  to  eonrej  tha  foroa  from  a  tab,  and  frran  btoc^  Jost 
as  if  they  were  rectilinear  instead  of  eonred;  and  thin  for  two  reasons:  first,  becaoae  it  is  easjr  to 
diow  that  the  reraltant  will  be  greatest  at  the  centre,  (die  cnrre  being  sapposed  S7mm6trieal)and 
that  the  lamina  wooia  jield  there  flrtit ;  secondly,  that  in  the  cases  under  which  we  shall  oonaidar 
the  fierce  as  acting,  the  eontignoos  lamina,  or  a^facent  rocks,  will  effect  the  rigidity  leqaired. 

N.B.— The  force  a  6,  strictly  speaking,  gires  rise  to  a  force  in  thA  direction  6  c,  equal  to 
a  6  cos.  abe,  andtoafiffce  perpendicular  to  be=:abna,abe;  bot  this  angle  being  supposed  so 
obtose,  we  hare  stated  it  generally  as  abore,  not  meaning  there  to  speak  of  the  stricUy  exact 
▼aines  of  the  forces.  If,  howerer,  the  motion  of  6  be  prevented  or  redbted  by  a  snrfeoe  paiallel 
to  aCf  then  bd  and  be  wiU  be  the  tme  raloes  of  the  components. 
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Hm  other  oompoiMnts  of  the  applied  fbroe  and  of  the  reactko,  viz. — af  and  ce, 
are  alM>  to  be  ooneiderBd.  Tbej  wiU  canee  the  ends  of  the  lamina  to  move  towards 
/  and  s,  with  the  same  velodtjr,  which  is  equal  to  one  half  of  the  velocity  of  the 
centre  (()  in  the  other  direction. 

This  is  the  resolt  with  a  lamina  in  an  isolated  condition.  Let  us  now  consider  the 
result  in  the  second  condition,  when  the  landna  at  a  and  c  is  hi  contact  with  a  fixed 
sorfaoe,  which  constantly  prevents  the  ends  of  the  lamina  from  moving  towards 
/  or  e.  The  result  of  this  is,  that  the  forces,  af  and  e  e,  are  ooimteracted  by  its 
nastanoe;  while  a  force  eqoal  to  6</  acts  on  the  centre  (6)  in  the  direction  of  dh. 

In  the  third  condition  (in  contact  with  other  lamine  on  both  sides)  this  force,  d  6, 
is  met  by  the  snrfiMxin  contact  at  the  other  side,  against  which,  therefore,  the  lamina 
exerts  the  prcesuro  at  6. 

It  is  now  easy  to  paai  from  the  consideration  of  a  lamina  infinitely  thin,  to  that 
cf  one  of  a  finite  thicknes;  for,  as  before,  if  the  lamina  be  bounded  by  two 
paraU  planes,  to  which  the  applied  force  is  also  parallel,  this  force  must  be  equili- 
fanted  by  its  resistance,  and  can  have  no  tendency  to  bend  it ;  but  if  the  bounding 
Antaoes  be  curved,*  and  if  the  line  joining  the  centres  of  gravity  of  the  two  ends  cut 
dther  bounding  surface,  it  is  dear,  that  (as  the  forces,  being  equally  distributed  on 
their  terminal  surfaces,  are  equivalent  to  thdr  sum  acting  at  the  terminal  centre  of 
gravity,)  their  effects  will  be  to  produce  a  transverse  resuUani,  approximately  pro- 
porticBal  to  the  vernne  of  the  arc,  cut  off  by  the  above  line  finom  the  curve  made  by 
Utt  intenection  of  a  perpendicular  plane  through  the  centres  of  gravity  with  the 


Figure  2. 


/  '4. 
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Starting  from  this  principle  of  a  transverse  resultant,  we  shall 
prooeed  to  the  general  case  of  a  laminated  mass^  i.  e.  a  mass  con- 


•WcoDppon  for  amplieity,  that  titeearrad  form  of  the  lamhia,  when  mlilaetad  to  the  force 
Minch,afttitemt«rwction  ith  ssy  plane  perpendieolar  to  the  direction  of  the  foree,  b  a  bori- 
■OBlal  right  liae. 
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sistiog  of  a  number  of  parallel  laminee,  acted  upon  by  a  force  applied 
to  their  end,  and  consider  it  also  under  the  above  three  conditions. 
We  shall  then  see  how  a  laminated  mass  is  affected  by  lateral  inter- 
minal  pressure,  in  a  manner,  as  it  were,  intermediate  between  that 
of  the  solid  and  the  fluid. 

1st.  When  isolated :  this  case,  being  one  extremely  unlikely  to 
happen,  we  shall  dismiss  by  saying,  that  before  the  result  in  the  case 
of  a  solid  mass  would  have  taken  place,  the  laminae,  owing  to  some 
trifling  inclination  or  deviation  from  the  plane  in  which  the  force 
acts,  would  be  forced  outwards  by  the  transverse  resultant  men- 
tioned above,  which  might  be  in  a  different  direction  for  different 
laminae,  and  so  might  cause  them  to  separate  in  the  centre,  when  the 
transverse  resultant  increasing  with  the  curvature  of  the  lamins, 
the  whole  mass  would  rapidly  give  way. 

If  a  certain  cohesion  existed  between  two  contiguous  laminae,  the 
mass  would  not  give  way,  until  the  difference  between  the  transverse 
resultants,  which  move  the  laminae  to  each  side,  would  be  able  to 
overcome  the  elastic  force,  if  elastic,  or  otherwise  the  cohesion  of  the 
laminae  on  their  cross  section,  unless,  indeed,  the  least  of  the  two 
resultants  were  greater  than  the  cohesive  power  on  the  longitudinal 
section,  when  the  only  extra  effect  of  the  cohesion  would  be,  perhaps, 
to  change  slightly  the  point  of  separation. 

2ndly.  With  rocks  at  one  side,  and  without  lateral  cohesion :  then 
the  transverse  motion  would  be  prevented  at  one  side,  by  the  rocks 
in  contact  there.  If,  then,  the  combined  effect  of  all  the  resultants 
were  to  move  any  lamina  from  the  fixed  rock,  that  motion  would 
take  place ;  if  it  were  to  move  any  lamina  towards  the  fixed  rode, 
the  result  might  be  either  the  crushing  these  rocks,  or  their  yielding 
in  some  other  part  to  a  resultant  in  the  opposite  direction ;  for  the 
resistance  of  the  fixed  rocks  might  modify  the  applied  force,  so  as 
to  produce  intermediate  resultants  from  these  rocks. 

This  case  would  become  modified  by  lateral  cofaesion  of  the  lamina  as  fixDows :  if 
the  som  of  the  resultants /rom  the  fixed  rocks  were  greater  than  touxards  them,  all  the 
lamins,  or  strata,  would  move  in  that  direction,  unless  the  general  resultant  of  any 
part  was  towards  the  fixed  rocks,  and  also  able  to  overcome  the  cohesion  of  its  sepa- 
rating pUne,  before  the  force  had  become  great  enough  to  bend  the  whole,  in  which 
case,  the  lateral  cohesion  could  only  effect  the  Ime  of  division ;  and  vkt  versoy  if  the 
sum  of  the  resultants  towards  the  fixed  rocks  be  greater  than  from  thorn,  the  mass 
will  be  as  if  sc^d,  until  the  resultant  of  some  part  at  the  off  side  he  from  these  locks, 
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and  abo  able  to  ovenome  the  lateral  oolieiioo  of  the  longitudinal  diviakxial  plane 
which  separatee  it.  In  either  case,  the  part  divided  towards  the  fixed  rocks  would 
either  be  crushed,  and  so  by  its  fragments  fill  up  the  hdlow  (brmed  by  the  bend  of 
the  other  part,  or  it  would  be  totoeA  from  these  rocks  at  some  other  point,  when  the 
gcoeral  resultant  was  in  that  direction. 

In  the  third  case,  where  the  strata  aeted  on  are  endosed  between 
rocks  above  and  below,  it  b  obviooa  that  if  these  rodu  be  absohitely 
fixed  oa  both  sides,  that  those  aeted  on  hj  the  finroe,  not  being  per- 
mitted to  bend  as  a  lamina,  or  to  chip  off  as  a  solid  mass,  wiU 
efiectnally  resist  the  force  applied,  excepting  so  fietr  as  they  may  be 
compressed,  and  when  a  certain  amount  of  compression  has  taken 
place,  there  will  be  equilibrium. 

However  we  may  soppose  the  rooks  on  one  side  to  be  fixed,  those 
on  the  other  being  merely  held  by  their  own  weight,  in  which  case, 
as  soon  as  the  resultant  in  the  upper  direction  is  able  to  overcome 
their  weight,  it  will  raise  the  superincumbent  rodcs.  But  their 
weight  or  reaction  will  again  modify  the  final  efifect ;  for  it  being 
resolved  into  two  directions,  (ab)  and  (ac,)  the  component  ae 
equiliberates  ibe  force  applied,  producing  at  the  same  time  a  pres- 
sure at  c  downwards,  while  the  component  a  b  gives  rise  to  a  pres- 
sure downwards,  at  b,  and  at  the  same  time  to  a  horizontal  force, 
whidi  tends  to  produce  in  Uie  further  parts  of  the  strata,  an  action 
flmdlar  to  that  of  the  original  force. 

As  a  certain  amount  of  original  force  is  spent  in  overcoming  firic- 
tion,  the  acdon  or  effort  must  diminish  for  every  successive  wave,  or 
bend  rapidly.  Nevertheless,  as  we  may  suppose  the  friction  in- 
considerable, as  compared  with  the  force  applied,  there  may  be  found 
a  series  of  such  waves  or  bends  as  above.  And  it  may  here  be 
mentioned,  that,  but  for  thefrtetum,  the  action  of  the  force  being 
continued  through  the  whole  l^igth  of  the  strata,  one  particle  com- 
municating it  to  the  next,  the  first  bend  would  be  formed  wherever 
the  combined  efifects  of  the  rigidity  of  the  strata  themselves,  and 
the  weight  of  the  overlying  rocks,  which  are  the  resistance  to  the 
formation  of  these  bands,  were  least.  The  friction  causes  the  first 
bend  to  be  made  near  the  point  of  application  of  the  force. 

We  would  remark  also,  that  the  effect  of  the  downward  pressures 
at  b  and  e  (above)  may  be  similar  to  that  of  the  pOlars  which  sup- 
port the  roof  of  a  mine ;    they  may  cause  that  part  of  the  lower 
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rock  nnderoeath  the  centre  of  the  bend,  to  rise  gradually^  and  fill 
the  hollow,  or  partially  hollow,  space  formed.  And  in  like  manner, 
the  weight  of  the  oyerlying  beds  may  cause  them  to  &11  gradually, 
and  fill  in  the  alternate  sinus. 

In  the  preceding  remarks  we  considered  the  effect  of  the  applica- 
tion of  a  force  to  the  terminal  plane  of  a  thin  lamina,  soppoeed 
slightly  bent,  and  such,  that  the  two  parts  of  the  lamina,  on  either 
side  of  the  point  furthest  removed  from  the  direction  of  the  force, 
were  rigid,  and  were  therefore  capable  of  transmitting  forces.  Thus 
if  two  beams,  ah  and  ch^  (fig.  1,  page  279,)  were  resting  against 
each  other,  at  h^  and  that  a  force  (F)  acts  at  a,  in  the  direction  a  c, 
it  was  merely  stated,  according  to  the  parallelogram  of  forces,  that 
the  component  of  F,  in  the  direction  of  a  b,  with  the  reaction  of  the 
point  c,  in  the  direction  of  c  b,  gives  rise  to  an  upward  force  at  b, 
varying  according  to  the  position  of  the  opposing  plane,  to  which  its 
direction  must  be  perpendicular. 

If  in  such  a  case  c  be  supposed  fixed,  and  c  b  incompressible,  the 
point  b  is  constrained  to  move  in  a  circle  whose  centre  is  c,  and 
whose  radius  is  cb;  and  the  resultant  upward  force  in  that  case 
perpendicular  to  c  ^,  will  be  a  maximum,  when  the  angle  a  ^  c  is  a 
right  angle. 

The  hypothesis  of  rigidity  being,  however,  scarcely  applicable  to 
rock  strata,  let  us  consider  the  subject  in  a  more  legitimate  point 
of  view. 

For  this  purpose,  let  us  imagine  a  number  of  bars  of  equal  length,  capable  of 
resisting  compresBion,  and  having  their  ends  in  contact  with  a  fixed  curve,  which,  for 
simplicity,  we  shall  consider  a  circle. 

Figoxe  8. 

e 


A  force,  F,  being  ai^ed  at  o,  in  the  direction  o6,  and  (J)  being  a  fixed  point, 
it  is  required  to  find  the  pressure  against  the  fixed  curve,  and  also  against  the  point, 
f,  Cfrictum  not  being  taken  into  account)    In  this  case  the  force  F  is  resolved  at  6, 

into  a  normal  force,  =  2  F  sin.  —  (e  being  the  external  angle  between  two  con- 
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aeciitiT«  UiB))  and  a  foroe,  =  F  in  the  direction  of  be,  which  again  ie  of  oonne 
■milariy  resolved  into  a  normal  force  ate=:  2  Frin.  — and  a  foice  =  F  along 

c  d    lie  force  F,  applied  at  6,  in  the  direction  of  a  (,  givee  rise,  therefore,  to  a 

$ 

piuiiue,  =  2  F  sin.  —  against  the  cnnre  at  all  the  points  of  contact,  and  to  a 

leactiaii  at  /  eqnal  to  itseU;  all  the  bars  being  sabjected  to  a  compreesiTe  force 
=  Fa]80u 

Farther,  if  (a)  denote  the  inclination  of  any  side  to  the  axis  of  (x)  and  (a)  the 
"w^^tiflw  of  (a6)  to  the  same,  since  the  principle  of  the  funicular  polygon  (that 
aD  the  forces  transferred  to  any  point  form  an  equilibrium)  holds  here,  we  have, 
calling  as  above,  the  comprening  force  along  any  side  F,  and  the  normal  pressme,  N, 

—  Fcos.«,=:  — Foo8.a+  ^  N  sin. /"  a  + -i) 

Snpposbg  now  the  number  of  these  bars  to  become  infinite,  we  shaU  have  an 
incompressible  ring  in  contact  with  the  concave  side,  so  to  speak,  of  a  fixed  circle> 
jmd  it  is  required  to  find  the  pressure  against  the  curve  resulting  from  the  application 
of  a  force  F,  at  one  end^  of  the  ring,  inthe  direction  of  the  tangent  at  the  point 
of  applicatioo, 

Tlie  compressive  force  is  then  every  where  the  same,  and  equal  to  F  by  last  propo* 
otiofi ;  but  the  normal  force,  or  the  reaction  of  the  curve  at  any  point,  is  infinitely 

flnaDer  than  the  compression.    This  appears  from  the  equation  N  =  2  F  sfaL  — . 

because  $  being  r=  O,  K  =  O.  Wherefore,  in  order  to  compare  the  normal  force 
with  the  force  ^>plied,  we  must  take  it  not  for  a  mathematical  point,  but  for  some 
definite  portion  of  the  curve. 

But  before  proceeding  to  estimate  the  reaction,  let  us  advance  to  a  case  somewhat 
more  geMnl,  and  consider  a  fixed  curve  of  any  form  of  sin^e  curvature;  and 
abowing  that  the  compreasive  force  remains  the  same  for  all  parts  of  the  curve,  pro- 
ceed to  consider  the  amount  of  the  normal  force  or  reaction  in  this  general  case. 

Considering,  tiien,  three  consecutive  points  on  the  curve,  or  two  consecutive  ele- 
mental let  the  force  F  act  in  one,  and  the  force  F'  in  the  other.  As  the  three  points 
mn  on  the  circumference  of  the  osculating  circle,  and  as  we  have  proved  that  in  the 
case  of  a  taicii^  the  forces  acting  in  the  two  consecutive  elements  are  equal,  it  foDowB 
tiiat  they  are  also  equal  in  this  case,  and  therefore,  by  proceeding  from  dement  to 
dement,  it  i^ypears  that  the  comprenive  force  is  the  same  throughout  the  curve.* 


•  la  orAor  to  be  ntldlad  of  dus,l0t  us  apply  to  the  cms  in  queition  the  foDowing  proposition: 
If  any  ^kroo  fbroMform  oqoilibrinm  at  any  pohit,  th«  di£RBrence  beiwaen  any  two  is  to  the  third, 
a«aioiin.of  Idifr.orthoangletthatthelatter  makM  withttid  two  former,  is  to  the  sin.  |  vob 
of  mmm  aaglflB.    Wo  have  therefofo  tho  difierenco  between  the  two  forees  comproning  each 

:  The  reaetioont  the  intermediate  point. 

: :  flfai.|diAr«nee  of  the  angles,  wkiiah  the  tangent  makes  with  the  eoneecotJTe 


:  Bin.  |  angle  eontained  bj  them. 
Tki  diftrenee  between  the  tircei  aeting  in  each  element,  ie,  therefore,  infinitelj  lem  than 


284 

Having  now  establiilied  the  eqnaUtjr  of  the  compreasiye  fiyroe  for  til  parts  of  the 
curve,  we  proceed  to  estimate  the  amount  of  pressure  against  it,  or  the  reaction. 
In  the  case  of  an  equHateial  polygon,  we  have  shown  that 

— .Fc06.Oo=— Fco6.a+^lSrBm.  (a  +  -L) 

when 

F  ^  force  applied,  which  is  =r  oomprosoion. 
a  a  ai  as  . . . .  Oo  .inclination  of  sides  to  axis  of  a?. 
Nr=:  normal  pressure. 

$  =  Extenial  angle  between  two  consecutive  sides. 
^  =  sum  for  aU  the  (n)  points  of  reaction. 

I^  then,  the  polygon  have  an  infinite  number  of  sides,  or,  in  other  words,  becomes 
a  curve,  we  shall  have 

—  Fcoe.as= — Fcos.a  -|-/Nsin.  ad«, 
N  being  supposed  constant  for  the  element  dt^  and  to  represent  a  pressure  =  to  that 
at  ds,  applied  along  a  unit  of  length,  a  being  the  angle  made  by  the  tangent  at  the 
first  point  of  any  element,  ^s,  with  the  axis  of  «,  and  a  the  inclination  to 
the  same  axis  of  the  force  F,  which  is  applied  tangentically  at  the  beginning 
of  the  curve,  0  of  course  having  become  equal  to  O.    Now  difiierentiating,  we  have 

Vda  =B  y^dt:  but  da  =  — ;  therefore =  N<if,or  N  =s  — •  that  is,  the 

P  P  P 

normal  pressure  exerted  against  the  curve  at  any  point  is  proportional  to  the  force 

applied  directly,  and  inversely,  as  the  radius  of  curvature  at  that  point 

To  estimate  the  amount  of  this  force,  we  shall  return  to  the  equation  N  <f  #  = 

F  <f  a,  and  by  integrating  we  obtain 

Jl^ds  (or  total  pressure)  =  ^jd  o  =  Fa' 
when  a'  is  the  angle  between  tangents  at  first  and  last  points. 

Let  us  now  proceed  to  apply  tlds  proposition  to  determine  what 
will  be  the  effect  on  bedded  rocks,  of  a  pressure  acting  on  them  in 
the  direction  of  their  planes  of  bedding.  We  shall  take  for  granted 
that  the  planes  acted  upon  are  slightly  bent,  that  is,  not  in  the  same  plane 
as  force  applied,  mathematically ;  for  there  are  many  causes  tending 
to  raise  and  depress  the  beds,  even  if  originally  deposited  exactly  in 
planes ;  besides,  the  very  action  of  lateral  force,  would,  by  crushing 
some  beds,  tend  to  derange  the  perfect  regularity  of  others.  And 
we  shall  also  consider  the  fixed  curve  of  our  proposition  as  re- 
presented by   underlying  or    overlying  rocks.      We    shall    then 

the  pmsare  against  the  cnrre  or  the  reaetloci ;  but  we  hmve  previoiuly  ahoirn,  that  thie  prcwurc 
required  to  act  over  a  definite  portioo  <^  the  corre  to  be  its^  eetimated,  being  infinitdy  tmaller 
than  the  compreadon :  it  (bllowt,  therefore,  that  eren  for  a  <Mi^  portion  of  the  cnrve,  the  di^ 
ference  beivreen  Uie  oompreeuTe  force  at  ite  extremltiea  is  infinitely  amall. 
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h&ve  as  in  figure  3^  oonfiniog  otmelres  at  first  to  a  single  bed,  a 


VSgvra  4* 


force  acting  at  cf  in  the  direction  o^fd^  on  the  bed  or  stratum 
fdebOy  to  find  the  different  pressores  resulting  therefirom,  first 
disregarding  fiiction.  We  shall  here  premise  that  it  b  necessary  to 
consider  the  stratum  as  first  curred  downwards,  then  at  a  certain 
point  c  without  any  currature,  and  after  that  curving  upwards,  as 
&r  as  the  point  h^  when  the  curvature  again  changes,  and  finally 
becoming  at  (a)  agam  horizontal ;  this  is  necessary  to  avoid  any 
angular  point,  and  is  obviously  the  most  likely  form  for  the  stratum 

to  assume. 

There  is,  then,  evidently  by  our  proposition  a  normal  pressure 
downwards  from  d  Vi  e\  upwards  from  c  to  ^;  and  downwards 
from  ^  to  a.  Supposing  this  pressure  to  be  strong  enough  to  over- 
come to  a  certain  extent  the  resistance  of  the  adjacent  masses,  the 
stratum  will  tend  to  become  more  curved,  its  next  stage  being,  as  it 
were,  represented  by  fig.  5, 

Fignie  5. 


Proceeding  to  consider  the  form  which  the  stratum  may  assume, 
riiould  the  adjacent  beds  give  way  to  the  pressure  exerted  upon 
tiiem,  let  us  suppose  these  beds  above  and  below  to  have  been 
originally  conformable  with  that  acted  upon ;  it  is  clear,  then,  that 
the  renstance  to  the  pressure  exerted  vertically  upwards,  will  be 
mudi  greater  than  that  at  the  sides  (so  to  speak)  of  the  bend,  (the 
overlying  masses  being  considered  as  very  great  compared  with 
yiat  of  Hie  stratum  itself)  We  may,  therefore,  divide  the  curve 
into  four  parts,  in  any  one  of  which,  if  the  yielding  take  place,  the 

Y 
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final  position  of  the  stratom  will  be  different,  viz.— firom  d  U>e; 
from  c  torn;  from  m  to  ^ ;  from  i&  to  a ;  these  different  pomtions  being 
represented  as  follows : — 


Theoreticallj  speaking,  the  friction  will,  by  diminishing  the  com- 
pressive  force,  tend  also  to  diminish  the  normal  pressure,  which  will 
be,  therefore,  greatest  near  the  source  of  pressore.  In  a  single 
bend,  the  yielding  would,  according  to  this,  be  most  likely  to  take 
place  as  in  No.  1,  least  likely  as  in  No.  4.  But  the  varying  nature 
of  the  stratum  acted  upon,  as  well  as  of  the  contiguous  strata, 
would  be  much  more  likely  to  determine  the  point  of  yielding  than 
any  change  in  the  pressure  produced  by  friction. 

Having  thus  attempted  to  exhibit  the  effects  in  the  case  of  a  single 
bend,  let  us  consider  the  case  when  more  than  one  curve  may  have 
been  formed: 

In  order  to  do  this,  it  is  only  neoesssary  to  consider  the  compres- 
sive force  at  (a)  as  an  originally  applied  force,  producing  a  second 
bend  in  the  same  way  as  the  first  was  formed,  and  so  on  for  a  third, 
fourth,  &c.  &c. 

Disregarding  firiotion,  it  is  obvious  that  the  compressing  force  will 
continue  uniform  throughout  the  series  of  curves,  whidi  will  there- 
fore extend,  until  some  change  in  the  strata,  independent  of  this 
force,  impedes  their  formation.  When  friction  b  taken  into  account, 
it  will,  of  course,  diminish  the  compressive  force,  as  we  proceed  from 
the  extremity  at  which  it  is  applied,  and  therefore,  the  naagnitade  of 
the  curvatures  or  contortions ;  but  it  b  thought,  that  if  a  number  of 
conformable  beds  be  simultaneously  acted  upon,  the  fiiction  again^ 
the  upper  surfoce  of  one  reacting  as  an  additional  force  im  th# 
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lower  sor&ce  of  the  oae  above,  in  the  opposite  direetioD,  aU  the 
fricdon  may  be  disregarded,  except  that  at  the  lower  sarfoce  of  the 
lowest,  and  the  upper  sarfoce  of  the  highest  bed ;  and  that  although 
the  force  F  will  be  diminished  m  a  degree  by  this  friction,  at  each 
saooesaiye  bend,  yet  we  may  still  presume  a  number  of  bends 
to  be  formed,  decreasing  in  size  as  the  compressive  force  decreases. 

Again,  if  a  yielding  should  take  place  at  any  curve,  the  force  may 
be  transmitted  through  the  medium  of  the  crushed  rodcs ;  and  we 
may  thus  have,  under  the  influence  of  a  constant  pressure,  any 
number  of  bends  or  contortions,  fractured  or  otherwise,  produced  in 
the  same  stratum,  or  series  of  strata. 

In  the  case  where  there  is  no  superincumbent  rock,  the  normal 
pressure  downwards  may  be  supposed  counteracted  by  the  rocks 
below,  as  before ;  and  that  upwards  to  be  resisted  by  the  weight  of 
the  mass  of  the  stratum  or  strata  acted  upon,  which  resolved  in  the 
direction  of  the  normal  to  the  bend,  which  the  strata  have  assumed, 
may,  although  not  accurately  equal  to  it,  counteract  the  normal 
pressure,  the  rigidity  of  the  strata  maintaining  the  equilibrium. 

As  the  force  required  to  elevate  the  curve  or  bend  of  the  strata, 
diminishes  as  the  curvature  increases,  it  appears,  that  once  the  strata 
have  begun  to  assume  the  curvilinear  shape,  they  will,  if  the  pres- 
sure be  constant,  continue  bending,  until  fracture  takes  place,  and 
that  no  other  bend  can  be  formed  until  this  result  has  happened.  If, 
however,  we  consider,  that  the  friction  which  impedes  the  transmis- 
sioo  of  the  applied  force  to  affect  the  further  parts  of  the  strata  is, 
diminished,  as  soon  as  the  first  portion  of  the  strata  where  it  acts 
has  begun  to  bend  upwards,  it  will  be  seen  that  at  that  moment,  a 
•econd  or  a  third  bend  may  begin  to  be  formed ;  that  bend,  however, 
which  under  the  circumstances  is  most  easily  formed,  will  proceed  to 
its  yielding  point  before  the  others  can  be  developed.  In  this  way  a 
leiies  of  broken  curves  may  be  formed. 

Lastly :  if  a  considerable  thickness  of  strata  be  acted  upon,  or  if 
the  influence  of  the  pressure  extend  only  to  a  certain  distance  from 
its  source,  we  may  have  a  number  of  regular  unbroken  undulations, 
without  any  superincumbent  rodui. 
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19  THE  OHAIB, 

The  following  Report  from  the  Conncil  was  read  and  adopted : 


■* 


tUport  of  the  Ccmncil  o/  the  QeologicaL  Society  qf  JhMin^ 

/or  «A^  y^or  1850-1861. 


Ths  (Council  presents  to  the  Society  the  following  Report  as  to 
its  movements  for  the  past  year. 

Eight  new  Members  have  been  added  to  the  Society,  viz.  :— 
Nathaniel  Hone,  Esq.;  Francis  Codd,  Esq.;  Thomas  O'Brien, 
Esq. ;  Edward  Grrattan  Holt,  Esq. ;  Hans  H.  Allen,  Esq. ;  Richard 
Hitchcock,  Esq.  (Assistant  Secretary) ;  Henry  Head,  Esq.,  m.d.  ; 
and  Lord  Talbot  de  Malahide. 

Three 'Associates,  viz.: — ^Alexander  Jack,  Esq.;  Alexander 
Macdonnell,  Esq. ;  and  Thaddens  (yMalley,  Esq. 

Three  Members  have  withdrawn : — A.  W.  Domville,  Esq. ; 
Frederick  Burton,  Esq.,  B.H.A. ;  and  Thomas  Oldham,  Esq.,  f.b.8. 

The  withdrawal  of  the  second  the  Council  regrets  to  find  has 
been  caused  by  a  severe  ^Eunily  affliction  by  death ;  and  in  Mr. 
Oldham's  case  by  his  departure  to  India,  to  take  the  direction  of 
the  Indian  Greological  Survey.  His  absence  cannot  but  be  viewed 
as  a  loss  to  Irish  Greology. 

The  Society  does  not  appear  to  have  sustained  any  loss  by  death 
during  the  year.  It  now  numbers  4  Honorary  Members,  86  Life 
Members,  and  80  Annual  Meqibers,  and  4  Associates ;  total,  128. 


It  18  to  be  regretted  that  the  opening  of  the  advantages  of  the 
Society  to  the  Class  of  Associates,  at  the  nominal  fee  of  5«^  does 
not  appear  to  have  been  as  fullj  appreciated  as  the  Sodetj 
expected. 

No  papers  of  adequate  merits  were  presented  during  the  year, 
and  prior  to  December,  1860,  to  enable  the  Council  to  award  any 
cme  of  the  three  prizes  offered  publicly  by  the  Society. 

The  Trust  Fund  from  Life  Compositions  continues  untouched. 

The  Council  has  taken  measures  fer  reducing  the  cost  of  publi- 
cation of  the  Society's  transactions  in  future,  and,  when  the  exist- 
ing liabilities  are  paid,  trusts  that  there  will  be  no  diminution  in 
the  extent  or  value  of  this  department  of  our  labours. 

The  Treasurer's  account  shows  that  our  liabilities  amount  to  about 
£66 ;  that  there  is  lodged  in  bank,  exclusive  of  the  Trust  Fund 
from  Life  Compositions,  about  £30 ;  and  that  the  subscriptions 
due,  and  in  process  of  collection,  may  be  supposed  capable  of 
meeting  the  balance  of  claims  at  present  against  the  Society. 

The  following  lists  contain  the  donations  made  to  our  library 
during  the  past  year. 
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D0HATI0N8    BECEIVED    SINCE    LAST    ANNIVEBSABT. 


1849. 

Aug.  8.  (Geological  Map  of  the  County  of  Kildare.    Presented  by  the 

Chief  Commissioner  of  Woods  and  Forests,  through  Sir  Henry 

T.  De  La  Beche. 
1860. 
Feb.  2^ — Quarterly  Journal  of  the  Geological  Society  of  London, 

No.  21.    Presented  by  the  Society. 
May  1. — Transactions  of  the  Royal  Scottish  Society  of  Arts,  Vol.  III., 

Part  4.    Presented  by  the  Society. 
June  4. — Quarterly  Journal  of  the  Geological  Society  of  London, 

No.  22.    Presented  by  the  Society. 
June  16. — Reports  of  the  Dublin  Natural   History  Society,  Eighth 

and  Ninth.    Presented  by  the  Society. 
June  15. — ^Proceedings  of  the  Royal  Irish  Academy,  Part  8,  VoL  III., 

Parte  1  to  3;  and  Vol.  IV.,  Parts   1,  2.     Presented   by  the 

Academy. 
June  19. — ^Address  to  the  Geological  Society  of  London,  Feb.  15, 

1850.    By  Sir  Charles  Lyell,  F.R.S.,  &c.     Presented  by  the 

Author. 
June  26. — ^Proceedings  of  the  Royal  Irish  Academy,  Parts  1  to  4. 

Presented  by  the  Academy. 
June  27. — ^Proceedings  of  the  Literaxy  and  Philosophical  Society  of 

liverpool,  Nos.  1  to  8.    Presented  by  the  Society. 
July  1.— Reporte  of  the  Natural  History  Society  of  Northumberland, 

Durham,  and  Newcastle-upon-Tyne,  for  the  Years  1889  to  1849 

inolusiTe.    Presented  by  the  Society. 
July  9.F»Memoir8  of  the  Wemerian  Natural  History  Society,  Vol.  VII. 

and  Vol.  VIIL,  Part  1.    Presented  by  the  Society. 
July  12. — ^Proceedings  of  the  Linneean  Society,  Nos.  1  to  41,  with 

List  of  the  Society,  1849.    Presented  by  the  Society. 
July  80w — ^Tranaactions  of  the  Philosophical  and  Literary  Society  of 

Leeds,  Vol.  I.,  Part  1.    Presented  by  the  Society. 


1860. 

July  80. — Account  of  an  Egyptian  Mummy,  presented  to  the  Museum 

of  the  Leeds  Philosophical  and  Literary  Society  by  the  late  John 

Blayds,  Esq.    Presented  by  the  Society. 
July  30. — Reports  of  Council  of  the  Leeds  Philosophical  and  Literary 

Society,  Nos.  5  to  7—11, 12— U  to  29  (Leeds,  1825-49).  Presented 

by  the  Society. 
July  30. — Reports  of  Proceedings  of  the  Geological  and  Polytechnic 

Society  of  the  West  Riding  of  Yorkshire,  Vol.  II.  pp.  1-102,  and 

Vol.  III.  pp.  1-108.    Presented  by  the  Society. 
Aug.  29. — Quarterly  Journal  of  the  Geological  Society  of  London, 

No.  23.    Presented  by  the  Society. 
Sept  6. — ^Athenffium,  Annual  Report,  General  Abstract  of  Aoeounts, 

&c.,  for  1849.    Presented  by  the  Club. 
Sept.  16. — Proceedings  of  the  Zoological  Society  of  London,  Nos.  1 

to  154,  163,  164,  and  177  to  189.  with  ReporU  for  184d  and  1849. 

Presented  by  the  Society. 
Sept.  18. — Memoirs  of  the  Geological  Survey  of  the  United  King- 
dom ;  Figures  and  Descriptions  Illustrative  of  British  Organic 

Remains,  Decade  III.    Presented  by  the  Chief  Commissioner  of 

Woods  and  Forest. 
Oct  3. — Journal  of  the  Royal  Geographical  Society  of  London, 

Vol.  XX.,  Part  1.    Presented  by  the  Society. 
Not.  6. — Transactions  of  the  Geological  Society  of  London,  Vol.  IV., 

Part  2 ;  VoL  V.,  Parts  1  to  3 ;  Vol.  VI.,  Parta  1,  2 ;  and  Vol.  VII., 

Parts  1  to  3.    Presented  by  the  Society. 
Nov.  13. — ^Report  of  the  British  Association  for  the  Advancement  of 

Science,  for  1849.    Presented  by  the  Association. 
Nov.  13. — Conybeare  and  Phillips*  Geology  of  England  And  Wales, 

Part  1.    Presented  by  Professor  Oldham. 
Nov.  13. — Dove's  Maps  of  the  Monthly  Isothermal  Iin«8  of  the 

Globe.    Presented  by  Professor  Oldham. 
Dec.  11. — Proceedings  of  the  Zoologieal  Society  of  London,  Nob.  190 

to  200,  with  Reports  of  Council,  &e.    Presented  by  the  Socie^. 
Dec  I6.««^uarterly  Journal  of  the  Geological  Soetety  of  London, 

No.  24.    Presented  by  the  Society. 
Dee.  Id^-^Tranaaetions  of  the  Kilkenny  Arahieologio«l  Sodefy,  for 

the  Year  1849.    Presented  by  th^  Society. 
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A  Ballot  then  took  place  when  the  following  Grentlemen  were 
elected  Officers  of  the  Society  for  Ihe  ensuing  Year  :— 

)^e0ilient: 

LIEUT.-COL.  PORTLOCK,  H.B. 

Fice«)^e0tbent0 : 

JAMES  APJOHN,  ESQ.  M.D. 
RICHARD  GRIFFITH,  ESQ.  LL.D. 
REV.  H.  LLOYD,  D.D.  S.F.T.C.D. 
RT.  HON.  THE  LORD  CHANCELLOR. 
THE  ARCHBISHOP  OF  DUBLIN. 

tUttBSimttli  : 
WILLIAM  EDINGTON,  ESQ. 
SAMUEL  DOWNING,  ESQ. 

Ztcttiwcm : 

ROBERT  MALLET,  ESQ. 
REV.  S.  HAUQHTON,  F.T.C.D. 

Council : 

C.  W.  HAMILTON,  ESQ. 
JOHN  MACDONNELL,  ESQ.  M.D. 
PROFESSOR  HARRISON,  M.D. 
CHARLES  P.  CROKEB,  ESQ.  MJ>. 
THOMAS  HUTTON,  ESQ. 
ROBERT  BALL,  ESQ.  LL.D. 
ROBERT  CALLWELL,  ESQ. 
PROFESSOR  ALLMAN. 
PROFESSOR  HARVEY. 
REV.  J.  A.  GALBRAITH,  F.T.C.D. 
F.  J.  SIDNEY,  ESQ.  LL.D. 
JOHN  KELLY,  ESQ. 
BARRY  D.  GIBBONS,  ESQ. 
JOHN  PETHERICK,  ESQ. 
JOHN  KING,  ESQ. 


ADDRESS. 


On  addressing  you  tLg&vD,  Gentlemen,  after  a  lapse  of  so  many 
years,  from  this  Chair,  I  may  be  permitted  to  express  my  satisfaction 
at  seeing  a  Society  of  which  I  was  an  original  member,  and  with 
which  I  have  been  so  intimately  connected,  still  successfully  and 
▼igorously  pnrsning  its  useful  and  honorable  course ;  and,  let  me 
add,  that  peiBonally  I  have  an  additional  gratification  in  observing 
still  amongst  you  so  many  of  my  old  and  respected  friends,  with 
whose  names  the  labours  and  fame  of  the  Geological  Society  of 
Dublin  vrill  ever  be  associated. 

It  appears  to  me  that  on  an  occasion  of  this  kind  I  shall  best 
consult  the  interests  of  Science,  and  the  wishes  of  the  Society,  by 
briefly  considering  the  objects  which  ought  to  occupy  the  atten- 
tion of  a  geologist,  and  bringing  before  you  some  of  them,  illustra- 
tive of  the  philosophical  results  of  geological  inquiry,  which  are 
suggested  by  the  subjects  which  have  occupied  our  attention 
daring  the  past  Session.  In  pursuing  the  study  of  the  history 
of  die  Earth,  and  as  a  student  of  that  history  we  must  consider  the 
geologist,  we  are  taught  to  recognise  an  intimate,  though  some- 
times, it  may  appear,  a  mysterious  and  uncertain  connexion  be- 
tween the  mineral  or  inorganic,  and  the  organic  divisions  of 
nature.  From  the  rock  to  the  plant,  and  from  the  plant  to  the 
animal,  ihere  is  a  continued  chain,  not  of  affinities  but  of  depen- 
dencies, and  on  that  accoimt  it  is  that  the  geologist  is  becoming, 
more  and  more,  as  knowledge  progresses,  the  fellow-labourer  of 
the  botanist,  the  zoologist,  and,  even  in  more  praetical  matters,  of 
the  agricoltarist,  the  merchant,  the  miner,  the  quanyman,  and,  1 
win  even  say,  of  the  soldier.  Such  is  the  result  of  a  practical  exa- 
mmation  of  our  subject;  but  when  it  is  looked  at  by  the  philoso- 
pher, he  learns  by  the  stndy  of  the  earth  many  most  interesting 
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and  startling  facts  :  in  its  crust  he  discovers  evidences  of  succes- 
sive disturbances  on  the  one  hand,  and  of  the  most  harmonious 
arrangements  on  the  other.  He  finds  the  proofs  of  the  devastating 
influences  of  ancient  volcanoes,  earthquakes,  torrents,  floods,  and 
other  physical  agencies,  as  well  as  the  softening  and  order-giving 
effects  of  creative  power  and  vital  agencies.  He  observes  that 
matter,  even  when  not  imbued  with  vital  energies,  is  still  regu- 
lated by  fixed  and  imalterable  laws,  and  he  sees  in  the  inanimate 
crystal,  or  the  definite  compound,  proofs  of  a  power  as  great, 
though  it  may  not  appear  at  first  so  striking,  as  that  which  is 
manifested  in  all  the  wonderful  structiures  of  the  animal  and  vege^ 
table  kingdoms. 

The  knowledge  he  thus  acquires  leads  him  to  recognise  two 
distinct^  though  closely  associated,  branches  of  geological  researeh; 
and,  whilst  he  endeavours  to  study  and  describe  the  soocesaiYS 
Faunas  and  Florm  which  his  examination  of  Ihe  earth's  onist  has 
made  known  to  him,  he  feels  that  it  is  also  necessaiy  to  explain  tbe 
mineral  changes  and  unravel  the  phenomena  connected  with  thi^ 
deatmction  of  one  set  of  created  and  living  beings,  and  the  appear- 
flAce  and  rdations  of  a  succeeding  one. 

.  <}eoiogyY  therefore,  divides  itself  into  two  great  branches,  pbj- 
steal  or  inoi^ganic  geology,  and  natural  or  organic  geology,  neitiier 
of  whiieh  «an  be  neglected  without  leading  to  an  imperfect  kamr- 
ledge  of  the  wh<^.  The  various  accidents  which  have  $&c^ei, 
ihe  Crust  of  the  earth ;  the  elevations  and  depressions  of  portioaB 
i^  its  durface ;  the  intrusion  of  molten  mineral  matter,  or  its 
outpouring  in  lava  currents ;  the  mighty  denudations  which  Imtb 
swept  away  vast  masses  of  stiata ;  the  decomposition  and  de^ 
gradation  of  mineral  Diasses;  the  deposidoii,  indurailidn^  «id 
m^etamoiphosid  of  others ;  the  teins  which  traverse  the  tocki,  ttnd 
the  minerals  which  are  coUected  iti  them :  all  these,  tad  otint 
I^nom^a,  are  cokinected  with  the  great  kws  of  matter  gencrai^ 
whilst  the  relics  of  past  organic  creatures^  thongh  also  wider  te 
oontrol  of  the  laws  of  matter,  contribute  to  the  geologial  •  stifl 
higher  knowledge,  as  they  establish  ihe  modifying  infioenoes  of 
idtalil^,  aeling  also  as  if  regulated  by  distinct  laws.  Whiist^  how 
ever^  tfaere  Is  a  piaeti^  distinction  between  these  two  faraiHdias 
<tf  our  eulqecik  it  must  b^  remembered  Aat  ihe  laws  ofihatter  ate 
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a^ver  snspdhded,  and  that  ihey  proceed  undeviatin^y  towwds  the 
great  end  of  their  institution,  notwithstandiiig  the  ooeasional  peoui 
liaritiea  impressed  upon  them  by  vital  action. 

On  this  principle  of  division  I  shall  class  the  several  Papers 
read,  namely — ^under  physical  geology,  those  which  relate  to  any 
of  the  {^[lenomena  which  are  connected  with  the  mineral  oonditum 
of  the  earth,  such  as  the  intrusion  of  igneous  rocks,  the  ele\«&dn 
or  depression  of  the  suHSice,  the  contortion  of  strata,  the  wearing 
action  of  currents  and  of  glaciers,  the  mineral  oompoaition  :of 
wABf  tile  distribution  of  minerals ;  and  in  organic  geology,  eveiy 
thing  which  relates  to  the  inhabitants  of  the  eiarth  at  succes'siTs 
epoohs  of  its  history. 

An  examination  of  the  mineral  crust  of  the  earth  has  long  sincjs 
made  msnifiist  the  disturbances  which  have  afTected  strata,  now 
apparently  imbued  with  all  the  elements  of  stability  ;  and  it  has 
been  the  oonstant  aim  of  philosophers  to  connect  the  visible  effect^, 
as  exhibited  in  induration,  ciystalliasation,  atnicturey  veins,  faults, 
contortions,  with  some  sufficient  proximate  cause.  Heat  and. 
pressove  acting  on  loosefy  aggregated  mineral  matter,  heated 
steam,  Ae  undulatory  movement  of  a  liquid  nucleus,  the  contrae-'' 
lion  of  the  crust  resting  on  that  nucleus,  volcanic  agencies  in 
whatever  -way  excited,  earthquakes,  te.,  have  all  been  tried  in  aid 
of  SRplanation,  and  we  may  now  add  the  attempt  of  Mr.  Stevenson 
M^Adam,  of  Sdmburgh,'!'  to  apply  the  theory  of  M.  Boutigi^y 
d'Evrenx,  aSVendi  chemist,  who  has  lately  created  much  sensation, 
by  reviving  our  knowledge  of  a  peculiar  property  of  fluids,  in  what. 
he  calk  flie  spheroidal  state,  and  explaining  by  it  many  of  those 
remavkable  &cts  which  in  past  ages  appeared  miraculous,  such  as 
the  iseombustible  man,  or  the  oideal  by  fire  in  which  the  hand  was 
piunged  unhurt  into  a  bath  of  molten  lead.  Mr.  M*Adam  thus 
states  his  view  of  the  condition  of  the  earth. 

1.  A  central  nucleus  in  a  state  of  igneous  fusion. 

S.  A  crust,  at  a  comparatively  low  temperature,  the  inner  aids' 
of  which  is  in  the  spheroidal  state. 

8.  A  space  between  the  crust  and  the  central  nucleus,  possibly 
filled  with  vaporised  minend  matter. 

*  Jameson's  Jonr.  Feb.  1651. 
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As  one  property  of  bodies  in  the  supposed  spheroidal  state  is 
repulsion  of  heat,  it  is  presumed  by  Mr.  M'Adam  that  the  heat  is 
always  reflected  from  the  inner  surface  of  ^e  crust,  which,  there- 
fore, remains  unaltered  in  temperature ;  and  with  this  theory  he 
combines  the  steam  and  chemical  theory  of  volcanoes  which 
are  rendered  intermittent  by  a  sudden  change  from  the  sphe- 
roidal state  to  that  of  steam.  In  this  explanation  Mr.  M'Adam 
takes  for  granted  that  M.  Boutigny's  theory  of  that  peculiar  condi- 
tion of  bodies  which  he  calls  spheroid&l,  has  been  fully  demon- 
strated ;  but  it  is  not  so,  as  another  explanation  of  the  phenomena 
has  been  advanced,  and  is  still  maintained  by  that  eminent  che- 
mist. Person.  M.  Boutigny  considers  that  when  a  fluid  is  thrown 
upon  any  substance,  whether  solid  or  liquid,  heated  to  a  tempera- 
ture exceeding  the  boiling  point  of  the  fluid,  it  does  not  pass  im- 
mediately into  the  state  of  vapour,  but  into  an  intermediate,  "  the 
spheroidal"  state,  in  which  its  temperature  is  considerably  below 
that  of  its  boiling  point.  When  bodies  are  in  the  spheroidal  state 
M.  Boutigny  also  considers  that  caloric  exercises  a  repulsive  power, 
even  at  sensible  distances,  and  in  this  manner  he  explains  the 
well-known  phenomenon  of  a  drop  of  water  remaining  for  some 
time  on  a  red  hot  iron,  as  well  as  that  of  the  incombustibility  of 
the  human  hand  when  plunged  into  molten  lead  or  iron,  the 
rattatuUe  in  the  latter  case  being  this,  that  the  moisture  of  the  hand 
suppUes  water  which  passes  into  the  spheroidal  state,  at  a  tempe- 
rature greatly  below  that  of  boiling  water,  when  its  caloric  rep^ 
the  metal,  and  thus  preserves  the  hand  from  contact  with  it 

In  illustration  of  this  theory  M.  Legal  has  subsequently  shown 
that  the  only  precaution  necessary  in  such  experiments  is  to  use 
for  the  protecting  fluid  one  of  whioh  the  boiling  point  is  conside- 
rably below  that  into  which  the  hand  is  to  be  plunged ;  ether, 
for  example,  if  it  be  intended  to  try  the  eflects  of  boiling  water: 
so  that  if  the  hand  be  dipped  into  ether,  and  then  into  boiling 
water,  the  efiect  will  bo  a  sensation  of  coolness  and  not  of  heat. 

Ingenious,  however,  as  the  explanation  of  M.  Boutigny  un- 
doubtedly is,  it  requires  the  admission  of  a  new  property  in  matter, 
and  as  all  hypotheses  based  on  such  an  assumption  require  to  be 
closely  scrutinized,  the  doubts  of  M.  Person  merit  attention,  and 
his  explanation  careful  consideration.   M.  Person  begins  by  reject- 
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iiig  the  aopposdd  spheroidal  cbnditioxi,  land  the  o6n8e4uent  Ye]^ 
give  actkmof  caloric  at  sensible  distances,  and  explains  thepheno* 
meaathos:  when  a  fluid  is  projected  on  a  hig^j  heated  surface  a 
portion  of  yapour  is  immediatelj  formed,  which,  by  its  elastic  teik* 
sion,  separates  the  rest  of  the  fluid  from  the  heated  body ;  and  in 
hke  manner,  when  the  moist  hand  is  plunged  into  the  molten' 
metal  a  film  of  vapour  is  formed  between  the  metal  and  the  hand, 
or  rather  between  the  metal  and  the  remaining  portion  of  the  fluid 
on  the  hand,  and  as  ihe  latter  is  aslow  conductor  of  heat,  some  time 
nnst  elapse  before  the  hand  will  itself  be  seriously  affected  by  it. 
Whilst,  therefore,  a  theory  is  yet  in  uncertainty,  it  seems  scarcely 
wise  to  refer  to  it  for  an  explanation  of  great  natural  phenomena ; 
but  under  any  yiew  of  it  may  there  not  be  a  doubt  as  to  its  applica- 
tion in  the  manner  proposed  by  Mr.  M'Adam?  How  could  the  in- 
terior of  the  crust  have  been  brou^t  into  the  supposed  spheroidal 
state,  and  a  separating  film  of  vaporized  mineral  matter  generated 
on  M.  Boutigny's  principles,  since  it  is  reasonable  to  suppose  that 
originally  the  crust  and  nucleus  were  only  continuous  parts  of  one. 
Hiass? 

How  could  water  pass  through  such  an  atmosphere  of  vaporized 
mineral  matter  without  being  reduced  to  vapour  long  before  it 
came  in  contact  with  the  solid  nucleus  ? 

Putting  aside,  however,  the  conditions  of  an  independent  crust* 
with  an  inner  surface  in  the  spheroidal  state,  and  a  separating  at- 
mos|diere  of  vaporised  mineral  matter,  as  resting  solely  on  hypo* 
diesis,  the  properties  of  matter  in  a  fluid  state,  as  exhibited  by 
M.  Boutigny,  may  be  usefiil  in  connecting  steam  with  terrestrial 
disturbances,  as  it  does  appear  possible  that  a  column  of  water 
penetrating  by  channels  in  the  superficial  crust,  might  come  in 
contact  with  a  portion  of  the  nucleus,  at  a  vastly  higher  ton* 
p^atoi^  thf^^  its  boiling  point,  when  vapour  would  be  generated 
ctf  sufficient  tension  to  keep  the  rest  of  the  column  firee  firom 
actual  contact  This  state  of  things  would  continue  until  the 
vapour,  baring  gradually  increased  in  quantity  and  in  tension, 
had  aeq[uired  a  force  sufiicient  either  to  burst  the  retaining  crust, 
OT  to  force  np  the  column  of  water. 

The  phenomena  of  physical  geology  are  invested  vrith  so 
mmj  difficulties  that  their  investigators  have  hitherto  been  Um^ 
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flhd  thisre  h«  been  a  diamclinaiion  bti  th^paHcf  wuaof  ef^ 
nent  geologisto  to  admit  them  as  a  Innuich  of  the  adcnee ;  \mt 
taretj  no  one  who  looks  at  the  subject  ia  its  grandest  point  cl 
view  can  adopt  9iich  opinion,  or  refirain  from  attempting  to  imxa- 
?8l  the  diflcolt  as  well  as  the  easy  problems  of  creatioQ.  I  nead 
here  only  refer  to  the  labours  of  Mr.  Hopkins  as  a  proof  of  what 
ihay  be  doioe  in  such  an  inquiiy,  and  I  congratulate  the  Soeiefey 
that  one  of  its  own  m^tnbers  has  been  willing  to  pursue  ao  arduous 
an  investigation.  In  attempting  it  Mr.  Banington  has  necessariljT' 
been  obliged  to  assume  some  basis  of  calculation,  and  then  to 
ascertain  how  far  the  &cts  before  him  were  reconcilable  with  it ;  he 
has  thus  assumed  that  lateral  pressure,  or  a  disturbing  forse  acting 
laterally,  has  been  the  cause  of  contortions  in  strata,  and  then,  bgr 
mathematical  analysis,  demonstrated  that  such  pressuse — that,  foe 
example,  which  would  accompany  the  intrusion  of  large  quanttdea 
of  liquid  matter  amongst  the  more  solid  strata — ^is  sufficient  to  pn>« 
duce,  and  would  produce,  contortions  of  the  description  and  forma 
actually  observed  in  the  strata  of  the  earth.  In  this  inveBligatioa 
Mr.Barrington  assumes,  that  the  stratum  or  bed  actod  upon  is  alwi^ 
lightly  bent,  or  in  other  words,  never  in  the  same  mathematical 
ptaibe  as  the  force  acting  upon  it ;  and  this  assiunption  may  be  at 
once  admitted,  as  in  nature  the  beds  can  nearer  be  in  the  sama 
plane  as  the  lateral  force  acting  upon  them,  for  if  we  si^^pose,  as  is 
niedt  probable,  that  the  pressure  is  the  result  of  a  forcible  intrusionr 
of  igneous  mineral  matter  amongst  them,  the  necessary  rupture  of 
the  beds  must  be  accompanied  by  a  disturbance  of  their  original 
peiedtion,  even  if  it  were  supposed  to  have  been  coincident  wltfa 
the  plane  in  wtndi  the  pressure  resulting  from  that  intrusion  acted^ 
Mr.  Harrington  on  this  hypothesis  detormines  two  fDrmulso,  tfaa 
one  giving  the  amount  of  normal  pressure  exerted  against  the  cnnna 
ofihe  bed  or  stratum,  at  any  one  point  which  is  proportiMUil  i» 
the  ferce  applied  direcUy  and  inversely  as  the  radius  of  curvature 
at  the  point ;  and  the  other  the  amount  of  the  force.  It  is  evident 
then,  that  if  some  absolute  values  could  be  detennioed  of  tfait 
amount  of  the  original  pressure  and  of  the  resistances^  the  pveciacf 
bends  or  curves  of  the  strata  might  be  also  detani|ined.  ThiSr 
however,  is  not  here  attempted,  but  presuming  certain  eondiliolis 
ef  yielding,  Mr.  Harrington  ^ows  the  several  modifications  of  the 
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cnnre  which  would  result  from  them.  In  the  first  instance  this  \i 
taken  as  a  single  curve,  but  if  the  force  be  considered  as  trans-^ 
mitted  on,  without  diminution  from  friction,  a  second,  anda  third, 
and  indeed  a  series  of  curves  wotild  follow.  The  friction,  however, 
t>f  tiie  beds  must  be  very  great,  and  the  compressive  force  wfll 
be  gradually  diminished  by  it,  so  that  the  magnitude  of  the  cttrve^ 
or  contorUons  will  also  diminish.  When  the  strata  once  begin 
to  move  and  assume  the  curvilinear  shape  they  will  continue 
to  bend  if  the  pressure  continue  and  be  confined  to  this  portion 
t>f  Che  strata,  until  fracture  takes  place,  and  no  second  bend  would 
be  formed  imtil  then ;  but  if  the  friction  has  not  prevented  the 
tranamission  of  the  force  so  as  to  act  on  the  more  advanced  part^ 
of  the  stratum,  a  second  and  a  third  bend  may  begin  to  be  formed 
simultaneously  with  the  first  move  of  the  original  bend,  and  as 
each  of  these  may  proceed  to  its  point  of  yielding  or  fracture,  li 
series  of  broken  curves  may  be  formed.  There  can  be  little  doubt 
that  the  results  here  stated  are  quite  in  harmony  with  the  pheno- 
mena of  contorted  stratification  ;  and  it  will  be  well  also  to  bear 
in  mind  that  there  is  no  necessity  for  supposing  that  the  strata 
we  now  see  so  singularly  contorted  were  in  their  present  state  of 
induration,  and  even  ciystallization,  at  the  time  of  their  disturb* 
mice.  On  the  contraiy,  it  is  far  more  probable  that  they  were  then 
beds  of  loosely  aggregated  materials,  and  after  contortion  were 
Tediced  by  metamorphic  action  to  their  present  mineral  condition. 
I  have  Sfdd  that  Mr.  Harrington  was  obliged  to  assume  the  exist* 
tnee  of  lateral  pressure,  and  I  have  suggested  as  one,  at  least,  of 
its  proximate  causes,  the  intrusion  of  melted  mineral  matter 
amongst  the  strata  of  the  earth,  accompanied  by  rapture  or  dia- 
torbanee  of  its  crust.  ^ 

That  such  intrusions  as  exhibited  by  volcanic  phenomena  have 
lakeii  place  at  all  geological  ages,  and  still  continue  to  occur,  mxxsl 
f  tSiink  be  now  admitted  by  every  geologist  Professor  Oldham 
refers  those  ofWexford  to  the  Silurian  epoch.  In  his  notice  ot 
ib»  W«xford  geology,  which  was  his  last  contribution  to  our 
tSodel^,  lie  states,  that "  the  slate  rocks,  east  of  the  town  of  Wex- 
ftnrd).  towards  Oamsore  Point,  belong  to  the  middle  portion  of  th^ 
series,  axtd  are  not,  as  ^own  in  previous  maps,  Ganibrian,  or  the 
lowest  beda.    This  portion  is  characterised  by  a  great  abundance 
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of  trappean  rocks,  volcanic  ashes,  breccias,  Ac,  accompanied  by 
many  fossiliferous  beds.** 

In  my  own  brief  Paper  I  have  quoted  an  example  from  the  car- 
boniferous slates  of  Bantiy  Bay,  in  which  the  intrusion  of  igneous 
rocks  is  exhibited  on  the  shore,  as  well  as  the  most  remaricable 
contortions  of  the  strata*  at  Whiddy  Island  opposite  to  it 

Some  of  the  basaltic  enq)lions  of  the  North  of  Ireland  were  of 
the  liassic,  others  of  the  cretaceous,  and  others  probably  of  the 
^rtiaiy  epochs.  The  disturbances  described  by  Sir  B.  Murchisoa 
in  his  Paper4(  on  the  Vents  of  Hot  Yapourin  Tuscany,  have  occurred 
in  parallel  lines,  and  were  accompanied  by  erupted  matter,  at  suc- 
cessive epochs,  ''and  with  ^e  simultaneous  production  of  great 
divergent  elevations,  in  Italy  and  the  Alps,  even  after  ^e  deposit  of 
the  nummulite  or  eocene  formation."  And  again,  M.  Bochet  d'Heri- 
court  describes  that  portion  of  Abyssinia  which  lies  between  Mas^ 
senah  and  the  Bed  Sea,  as  in  a  continued  course  of  elevation,  a  con- 
elusion  which  he  establishes  from  many  fBcts,  such  as  the  drying 
up  of  once  abundant  springs  and  numerous  proofs  of  volcanic 
action  in  hot  springs,  ancient  craters,  &c.t 

The  connexion  of  the  eruption  of  igneous  rocks,  or  of  mine- 
ral matter  in  a  fluid  or  semi-fluid  state,  with  the  disturbance  of 
the  earth's  crust,  and  the  contortions  of  its  strata,  is  so  important 
an  element  in  geological  reasoning,  that  it  is  desbrable  to  dwell 
for  a  few  moments  upon  it  Doubtless  the  expectation  of  find- 
ing erupted  igneous  rocks  always  at  the  point  where  the  contor- 
tions of  the  strata  are  at  their  maximum,  has  led  to  frequent  disap- 
pointment; but  if  it  he  considered  that  on  the  principles  set 
forth  in  Mr.  Barrington's  Paper,  the  impulsive'force  exercised  by 
the  igneous  matter  in  its  course  upwards,  would  act  laterally  in  a 
diagonal  manner  on  the  superficial  strata,  it  will  be  easy  to  con- 
ceive that  the  yielding  beds  would  be  forced  laterally  forwards 
and  upwards,  and  by  the  contorting  consequent  on  a  resistance 
to  the  upward  movement  from  the  superincumbent  weight, 
would  be  packed  into  a  much  less  horizontal  ^ace  than  that 
which  they  occupied  previously.  It  is  therefore  in  the  axis  of 
disturbance,  whether  found  in  an  anticlinal  mountain  valley,  or 
in  a  plane  at  the  outcropping  edges  of  the  disturbed  strata,  that 

*  GeoL  Jonmal,  Nov.  1850.  f  Comptes  Bendos,  Feb.  1850. 
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evidenoes  of  eruptian  should  be  sought  In  Bantjy  Bay  I  bav« 
pointed  out  examples  of  the  intrusion  of  igneous  rocks  amongst 
the  metamorphosed  schists  of  the  shore,  whilst  the  great  cooto^ 
tkmsareinWhiddy  Island,  distant  from  it  about  a  mile,  the  actual 
focusof  disturbance  being  ptx>bably  under  the  intervening  channel. 

In  Sir  Roderick  Miuchison's  Paper  before  referred  to,  that 
able  observer  has  shown  that  the  result  of  igneous  eruption  has 
been  in  the  case  of  the  Alps  and  Apennines,  divergent  lines 
of  simultaneous  disturbance. — "  In  the  chief  range  of  the  Swiss 
and  Austrian  Alps,  the  greatest  changes  of  metamorphosis, 
elevation,  depression,  and  contortion  have  been  determined  upon 
lines  having  on  the  whole  an  E.N.E.  and  W.S.E.  direction,  whilst 
in  the  Apennines  the  same  changes  hav6  occurred  at  the 
same  periods  in  linear  bands  trending  generally  froAi  N.W.  to 
S.E.,  and  bearing  round  to  a  meridian  strike  as  they  approach 
the  direction  of  the  ancient  and  paleozoic  rocks  of  Corsica 
and  Sardinia." 

The  centre  of  disturbance  Sir  B.  Murchison  places  to  the  N.W. 
of  Genoa,  from  which  region  of  chief  eruption,  *'  trends,  from 
N.W.  to  S.E.,  the  serpentine  bosses  of  the  Apennines,  between 
Bologna  and  Florence,  which,  though  divergent  from  the  line  of 
the  Apuan  Alps  and  Tuscan  Maremma,  are  exactly  coincident 
with  the  major  axis  of  the  Apennines,  or  great  backbone  of  Italy^ 
the  culminating  point  of  which,  as  at  the  Gran  Sasso  dltalia; 
9|630  feet  above  the  sea,  are  composed  of  eocene  and  cretaceous 
rocks  reposing  on  jurasBic/'  In  endeavouring  to  trace  back  these 
disturbances  to  Uie  earliest  epochs,  it  appears  that,  in  the  line  of 
Sardinia  and  Corsica,  there  is  a  meridian  chain  of  ancient  crys* 
talline  and  silurian  rocks,  overlaid  by  a  coal  formation,  and, 
therefore,  '*  that  in  that  line,  as  well  as  in  the  line  of  the  Alps, 
the  later  serpentinoua  eruption  had  found  its  issue  along  a  line  of 
firacture  coincident  with  the  direction  which  had  been  impressed 
|ipon  these  lands  at  a  very  remote  period,  or  with  the  direction 
of  a  primeval  coast,  on  whidi  were  found  strata  containing 
palflBOssoic  fossils.  The  peculiar  igneous  xOcks  which  have  in 
this  case  been  the  disturbing  agents^  are  the  gabbro  rosso, 
a  red  felspathic  rock,  with  a  concretionary  and  variolitic  struc- 
ture, resembling  some  of  our  amygdaloids,  and  serpentine; 
1  c 
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and  whilst   in    the  Alps  no   trace    of   suhaerial   voleano   htd 
been  found,   and  the  youngest  igneous  rocks  appear   to   have 
been  those  which  traverse  the  older  tertiary  deposit,   in  the 
Apennines  there  are  proofs  of  copious  volcanic  eruptions,  ex- 
tending in  Vesuvius  up  to  the  existing  epoch ;  so  that  Sir  B. 
Murchison  comes  to  the  important  conclusion  that  "  subterranean 
igneous  forces  develop  their  action  at  successive  epochs  along 
the  same  established  bands  of  active  change  in  the  crust  of  the 
globe."    In  determining,  however,  the  exact  limits  of  successive 
epochs  of  disturbance,  there  is  a  source  of  error  which  appears 
to  have  been  overlooked.    It  is,  for  example,  generally  assiuned 
that  the  disturbance  must  have  taken  place  subsequent  to  the 
epoch  of  the  broken   and  inclined  strata,  and  anterior  to  the 
overlying  horizontal  strata,  but  this  does  not  appear  an  absolutely 
necessary  consequence,  as  it  is  highly  probable  that  in  many 
cases  the  contortions  may  not  have  extended  into  the  upper- 
most strata,  but  have  ceased  at  that  point  where  the  weight 
of  the  superincumbent  mass  was  not  sufficient  to  prevent  its 
yielding  to  tiie  pressure  from  below  and  moving  upwards.    In 
such  a  case  as  this  the  imconformable  position  of  the  overlying 
strata  would  be  no  proof  that  the  disturbance  which  had  con- 
torted and  tilted  up  the  beds  under  them   was  in  date  ante- 
rior to  their  deposition ;  and,  at  the   same  time,  it  would  be 
unnecessaiy  to  seek  for  a  second  depression  or  subsidence  to 
accoimt  for  their  deposition.     It  is  by  no  means  my  intention  to 
refer  all  unconformable  stratification  to  the  cause  I  have  here 
pointed  out,  although  I  think  that  some  examples  may  be  best 
explained  by  it,  as  well  as  many  of  the  phenomena  of  denudation 
in  which  portions  of  the  unconformably  overlying  strata  are  left 
as  caps  on  elevated  and  exposed  crests,  whilst  other  portions 
either  remain  in  the  valleys  below  or  have  been  swept  away. 

That  remarkable  dependence  of  the  form  of  a  palteozoic  coast  on 
a  line  of  intrusion  of  igneous  matter,  at  a  still  more  remote  epoch 
noticed  by  Sir  B.  Murchison  in  the  paper  above  referred  to  is  gene- 
ralized by  M.  Agassiz  in  his  recent  work  on  America.'*'  Having 
first  laid  down  as  an  established  fact  that  the  form  and  peculiarities 

•  Lake  Superior;  its  Physical  Character,  Vegetatioii,  and  Aiiimals.  Boaton: 
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of  the  world's  present  surface  are  principally  due  to  the  elevation 
of  mountain  dudns  and  the  rise  of  extensive  tracts  from  plutonic 
and  volcanic  action,  he  enters  on  the  inquiry  whether  the  subor- 
dinate features  of  a  country  are  also  to  be  ascribed  to  similar  geo- 
logical phenomena.    The  lakes  of  America,  he  observes,  are  exca- 
vated chiefly  between  the  plutonic  masses  rising  north,  and  the 
stratified  deposits  south  of  the  primitive  range ;  Lake  Superior  fill- 
ing a  chasm  between  the  northern  granitic  and  metamorphic  range, 
and  the  oldest  beds  deposited  along  their  southern  slopes  in  the 
primitive  age  of  the  American  continent;    Lakes  Huron  and 
Michigan  filling  up  cracks  which  run  at  right  angles  with  the 
nuun  northern  primitive  range,  and  which  owe  their  origin  to  the 
devation  of  the  chains  north  of  Lake  Huron  and  Lake  Superior ; 
whilst  Lakes  Ontario  and  Erie  run  between  successive  sets  of 
beds  of  the  same  great  geographical  period,  or  in  a  manner 
parallel  to  the  first  great  depression  occupied  by  Lake  Superior. 
So  £ur  the  connexion  of  the  form  and  position  of  the  lakes  is 
with  the  greater  exhibition  of  disturbing  forces,  which  has  resulted 
in  the  elevation  of  mountain  chains,  the  intrusion  of  plutonic 
rocks,    and  the  metamorphoses  of   the  disturbed  strata    into 
ciyBtalline  rocks ;  but  M.  Agassiz  carries  the  operation  of  such 
£me8  still  fiuiher,  and  exphdns  by  it  the  minor  modifications  of 
the  coast  line  of  Lake  Superior,  as  even  the  greatest  complica- 
tions in  the  outline  of  tbe  shores  can  be  accoimted  for  by  the 
ecnnbinations  of  dykes  intersecting  each  other  in  different  direc- 
tions.    These  dykes  he  found  arranged  in  different  systems,  each 
having  its  peculiar  direction  and  peculiar  mineral  composition — 
a  hct  of  very  great  interest.     The  dykes,  which  run  north  and 
soatfa,  forming  several  inlets,  and  intersecting  the  large  Island  of 
8t  Ignace,  consist  of  very  hard,  tough,  unalterable  hornblende 
tiap,  of  a  crystalline  aspect  and  greyish  colour :  those  which  run 
east  and  west,  determining  the  direction  of  a  considerable  portion 
of  the  coast,  which  it  sometimes  intersects  in  parallel  lines,  con- 
nst  mostly  of  a  greenish  trap  extensively  injected  with  epidote ; 
and  those  which  determine  the  form  of  the  north-eastern  coast 
run  N.N.E.  to  S.S.W.,  and  consist  of  a  pitchstone  trap,  like  black 
glass,  which,  though  externally  very  hard,  readily  decomposes, 
and  gives  rise  to  deep  coves,  narrow  inlets,  and  small  caves. 


highly  characteristic  and  picturesque.     The  north-western  shore, 
which  generally  trends  from  N.E.  to  S.W.,  is  greatly  modified 
by  the  intrusion  of  igneous  matter,  as  exhibited  in  three  systems 
of  dykes  which,  intersecthig  each  other  at  acute  an^es,  give  rise 
to  a  similar  disposition  of  the  coast  line.      One  of  these  is  a 
black  trap,  and  runs  nearly  N.E.  and  S.W. ;  anodier,  running 
exactly  N.E.  and  S.W.,  is  rich  in  copper  ores,  and  full  of  spathic 
veins ;   whilst  the  third  runs  E.N.E.,  and    is  of  a   Hgfat  grey 
colour,  without  epidotic  injections.     In  addition,  therefore,  to 
probably  two  other  less-maii^ed  systems,  there  are  six  distinct 
systems  of  dykes,  which  contribute  mainly  to  the  formation  of 
the  northern  shore  of  Lake  Superior,  viz:— No.  1,  running  E. 
and  W. ;  No.  2,  N.  80^  W. ;  No.  3,  due  N.  and  S. ;  No.  4,  N.  80* 
E. ;  No.  5,  E.  8(K  N. ;  No.  6,  E.  45*»  N. :  and  it  is  by  these  six 
distinct  systems  of  dykes,  with  peculiar  characteristic  trap,  which 
form  ridges  parallel  in  the  same  system,  but  varying  in  different 
angles  between  the  different  systems,  that  the  northern  shores  of 
Lake  Superior  have  been  intersected,  and  the  whole  tract  of  rock 
over  the  space  which  is  now  filled  by  the  lake  so  cut  up  as  to 
have  destroyed  its  continuity.     Depressions  were  thus  produced^ 
and  an  excavation  gradually  created  which  now  forms  the  lake ; 
and  this  process  of  intersection  by  the  injection  at  successive 
periods  of  different  materials,  whidi  has  given  to  the  lake  its 
present  outline,  has  evidently  modified,  at  various  epochs,  the 
relative  level  of  sea  and  land,  materially  affecting  the  deposition 
of  its  shore  drift,  and  producing  the  successive  amphitheatric 
t^races  which  border  at  various  heights  its  shores.     This  repeti« 
tion  of  successive  eruptions  of  igneous  matter  in  ih»  same  dis^ 
triet  is  also  stated  by  M.  Bozet,  in  his  paper  on  the  Pyienees^^ 
where  he  describes  two  grsnttio  empttons-^tiie  one  anterior  to 
the  transition  (id  ett,  Oambrian  and  Silurian)  epochs,  the  otber 
posterior  to  the  cretaceous  epoch,  and  menttons  some  eurktts 
&ots  illustrative  of  the  actual  condition  of  the  granite  at  the  time 
of  eruptioti*--namely,  whikt  fragments,  more  or  less  rounded,  of 
granite  are  found  imbedded  in  the  arenaeious  strata  of  'the 
transition  epoch  wHdh,  overlie  the  greater  masses  of  the  plutonie 

*  Comp^  Bendtts.    JDeoember,  1850. 
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fock — an  example  remarkably  in  accordance  with  the  one  afforded 
by  the  firagments  of  granite  in  the  neighbourhood  of  Dnblin— ^ 
large  Mocks  uf  the  cretaceous  limestone  are  found  imbedded  in  the 
granite  of  iht  second  eruption,  as  if  that  rock,  in  a  semi-fluid  state, 
had  enveloped  them. 

It  is  certainly  impossible  to  study  such  cases,  and  they  might  be 
multiplied,  "without  agreeing  with  Sir  B.  Murchison  ^oc  the  out- 
pouring of  liquified  mineral  matter,  and  the  disturbance  of  the 
strata,  have  taken  place  at  successive  epochs  in  lines  differing  but 
slightly  in  direction.  In  that  conclusion,  however,  both  Sir  R. 
Murchison  and  Professor  Agassiz  have  been  anticipated  by  that 
most  philosophical  geologist,  M.  Elie  de  Beaumont,  who,  in 
pcnnting  out  nearly  twenty  years  ago  that  systems  of  moimtaina 
of  different  ages  have  sometimes  very  nearly  the  same  directions, 
applied  to  this  fact  the  expressive  term  "  periodic  "  return  of  direc- 
tions, and  imderstood  by  it  that  systems  of  mountains  were  not 
disposed  by  chance,  as  regards  their  relation  to  each  other,  on  the 
surface  of  the  earth,  but  were  arranged  in  conformity  with  some 
definite  law  by  which  Nature,  in  producing  them,  was  constrained 
to  return,  after  eertain  intervals,  nearly  into  the  same  directions 
hr  fines  of  operation. 

Binoe  M,  Elie  de  Beaumont  advanced  this  important  proposi- 
tion, and  first  explained  his  great  theory  of  a  definite  system  of 
elevations  tjorresponding  to  successive  geological  epochs,  and 
maaifested  in  certain  mountain  chains,  great  information  has 
been  eontlmMlly  ac<}uiring,  and  yet  there  has  been  little  occasion 
«ven  to  modify  the  views  of  this  author.  M.  ds  Beaumont  con- 
siders the  relative  ages  of  twenty  systems  of  mountains  to  have 
htmk  4e^rmined  with  tolerable  precision ;  namely,  those  of  La 
Veaid^e,  of  Finistere,  of  Longmynd,  of  Moibihan,  of  Hundsrftdc, 
«ff  the  Ball^M,  of  Forez,  of  the  North  of  England,  of  ^e  Low 
OomAiieB,  of^^ie  Rhine,  of  Thuringerwald,  of  the  G6te  d*Or,  of 
if«Qt  VIb^  of  the  Pyrenees,  of  Tatra,  of  Sancerrois,  of  the  western 
^dfSr  ct-^b»  prineipal  Alps,  and  of  T6nare ;  and  adds  to  them  the 
^fstsm  of  Veirens,  tiie  age  of  which,  though  less  ancient  than  the 
lower  chalk,  is  not  accurately  determined.  M.  Durocher  has  also 
proposed  several  other  new  systems  which  he  has  observed  in  Scan- 
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dinavia.  The  olgect  of  M.  de  Beaumont  in  his  later  inquiries'*'  is,  to 
ascertain  whether  those  several  systems  of  mountain  chains,  each 
of  yrinch  is  represented  by  a  great  circle  of  the  earth  oriented  at 
some  point  of  its  curve — as,  for  example,  that  of  the  Bhine  at 
Strasburg,  where  its  dkection  is  N.  31^  E.— can  be  represented 
by  any  definite  or  geometric  arrangement  of  intersecting  planes. 
Considering,  then,  the  21  great  circles  as  mountun  systems, 
which  have  been  accurately  determined,  eadi  of  them,  if  pro- 
longed, would  cut  the  other  twenty  in  two  different  and  c^posite 
points,  so  as  to  produce  altogether  420  different  angles,  or  210 
angles  in  one  hemisphere.  These  angles  M.  de  Beaumont  fiinst 
determined  from  the  known  orientation  of  the  several  great 
circles  or  systems  of  mountains,  and  then  plotting  them  on  pi^>er 
he  found  that  they  grouped  themselves  within  very  limited  spaces, 
leaving  large  blanks  between,  and  were  thus  entirdy  in  conformity 
with  natural  appearances.  The  object  was  now  to  represent 
this  fact  by  some  definite  geometric  arrangement,  so  as  to  ascer- 
tain whether  the  planes  adopted  theoretically  could  by  these 
intersections  produce  the  angles  which  had  been  observed. 
After  several  imsuccessfiil  trials,  M.  de  Beaumont  considered 
ihe  results  of  the  intersections  of  fifteen  great  circles,  cutting 
each  other  in  fives,  at  angles  of  thirty-six  degrees,  and  divid- 
ing the  surfEUse  of  the  sphere  into  one  hundred  and  twenty 
rectangle  scalene  triangles,  equal  in  surflAce  and  qonmetrical  in 
pairs,  which  may  either  be  adjusted  into  thirty  lozenge-shaped 
figures,  twenty  equilateral  triangles,  or  twelve  regular  sphericid 
pentagons,  which  latter  arrangement  M.  de  Beaumont  adopted* 
and  calls  the  resultant  division  a  pentagonal  reticulation.  The 
pentagons  meet  at  angles  of  86^  60^,  and  90^,  so  that  these 
angles  and  72^,  or  the  double  of  36^,  are  the  only  angles  which 
this  fundamental  reticulation  affords ;  and,  therefore,  would  not 
correspond  to  the  more  complicated  system  of  mountains  without 
the  systematic  introduction  of  auxiliary  circles.  To  determine  this 
interpolation  M.  de  Beaumont  first  takes  into  consideration  the 
intersections  at  an  angle  of  90^  of  the  primaiy  great  circles  of  the 
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pcmiagonal  ndt;   imd  as  the  three  planes  of  each  of  the  trl- 
rectangular  systems  which   they  produce,  may  be  considered 
respective^  parallel  to  the  six  &ces  of  a  cube,  the  centre  of  which 
is  the  centre  of  the  sphere,  and  as  the  five  cubes  thus  referred  to 
may  be  represented  by  <me  cube  which  had  turned  180^  round 
each  of  the  diagonals,  M.  de  Beaumont  represents  the  cube  in 
eadi  of  its  ^re  positions  as  the  nucleus  of  a  regular  crystalline 
^stem,  composed  of  the  &ces  of  the  octahedron,  rhomboidal 
dodecahedron,  pentagonal  dodecahedron,  Ac,,  and  other  forms, 
which  a  regular  crystalline  system  comprises.     Then,  imagining 
planes  drawn  through  the  centre  of  the  sphere  parallel  to  the 
several  &ces  of  the  crystalline  type,  the  result  is  an  infinite 
number  of  great  circles  co-ordinated  in  the  sphere  with  a  perfect 
regularity  and  symmetry  peculiar  to  the  primary  pentagonal  net 
ThiB  M.  de  Beaumont  calls  the  complete  pentagonal  reticulation. 
Studying  first,  then,  the  combination  of  the  primitive  circles 
with  those  resulting  from  planes  drawn  parallel  to  the  faces  of 
the  octahedrons  and  to  those  of  the  rhomboidal  dodecahedrons, 
there  are  fifty-five  circles,  the  intersections  of  which  produce  nearly 
all  the  angles  which  have  been  observed,  at  least  all  superior  to 
%0^  or  80^.    By  the  introduction  of  other  circles  corresponding 
to  various  pentagonal  dodecahedrons,  trapezohedrons,  Sui.,  new 
combinations  are  obtained,  all  of  which  continue  to  exhibit  the 
same  tendency  of  grouping  themselves  in  correspondence  with 
the  angles,  obtained  by  observation.    M.  de  Beaumont  justly 
observes,  that  without  doubt  many  new  systems  of  mountains  or 
lines  of  disturbance  have  yet  to  be  discovered,  and  others  will,  in 
course  of  time  be  produced,  so  that  the  geometric  exhibition  of 
phenomena  still  imperfectly  known  or  developed  must,  of  course, 
be  itself  imperfect ;   but  he   adds,  that  if  the  fifteen  primitive 
dreles  of  the  pentagonal  net  be  really  considered  as  a  just  repre- 
sentation of  the  primitive  form  of  the  network  of  mountain  systems 
all  other  subsequent  systems  may  be  reproduced  by  introducing 
into  the  pentagonal  system  the  auxiliary  circles  described  above, 
which  are,  as  it  were,  representatives  of  the  planes  of  decrement 
in  minerals. 

M.  de  Beaumont  illustrated  this  truly  beautifiil  theoiy  by  the 
tri-rectangled  triangle  formed  by  the  great  circles  of  the  mountain 


Bystemsof  Tenare,  of  the  principal  Alps,  andof  the  volca^c  '*  tiaiate*' 
of  the  Andes  and  Japan,  which  triangle  is  composed  of  one  great 
circle  of  ^e  fundamental  pentagon,  and  of  two  circles  dependent 
on  ihomboidal  dodecahedrons;  and  he  observes,  that  though 
much  has  jet  to  be  done  to  determine  every  minute  detail,  and 
to  fill  up  the  deficiencies  of  observation,  so  as  to  be  able  to  deduce 
the  several  lines  of  systems  by  the  determination  of  the  angle  of 
one  pentagon,  and  the  orientation  of  one  great  circle,  he  feels  jus- 
tified in  assuming  that  the  principle  of  symmetry  connected  with 
the  pentagonal  network  does  actually  exist  in  nature.  To  explain 
this  arrangement  M.  de  Beaumont  refers  to  the  theoiy  of  the 
progressive  secular  refrigeration  of  the  internal  mass  of  the  earth« 
and  shows  that  the  pentagon  here  takes  the  place  of  the  hexagon^ 
which  is  the  prevailing  form  assumed  by  matter  when  sphtdng 
or  cooling  into  minor  masses,  as  in  basalt.  The  fifteen  great 
circles  which  divide  the  sphere  into  twelve  regular  pentagons  are 
the  lines  of  least  contour,  and  would  be  those  of  easiest  fracture, 
80  that  if  all  the  corrugations  or  ridges  of  the  earth  had  been 
produced  at  once,  they  would  have  probably  conformed  to 
these  circles;  but  the  systems  of  moimtains  wore  produced  at 
different  times,  and  the  auxiliary  circles  were,  therefore,  probably 
necessary  to  connect  them  as  intermediate  systems  vrith  one  or 
other  of  the  fundamental  circles.  If  such  be  the  case  we  have« 
as  it  were,  a  key  to  the  mode  in  which  nature,  since  the  earth 
began  to  cool,  has  maintained  a  species  of  secular  harmony  in  its 
results.  I  caimot  too  strongly  recommend  to  the  able  mathe- 
maticians of  our  Socie^  a  careful  study  of  this  theory  of  M.  de 
Beaumont 

It  will  be  observed  that,  except  in  noticing  the  paper  of  Mr. 
dtevenson  M'Adam,  little  reference  has  been  made  to  the  causes 
of  the  great  phenomena  referred  to.  The  basaltic  dyke,  the  lava 
current,  the  contortions  of  rocky  strata,  the  shocks  of  earthquakes* 
elevations  and  depressions  of  strata,  are  all  effects,  sometimes 
simultaneous,  at  other  times  successive,  of  some  one  or  more 
great  causes.  Whilst,  however,  these  great  geological  facts  can- 
not be  classed  with  ultimate  causes,  they  are  often  secondary  or 
proximate  causes ;  and  there  is  a  tendency  occasionally  in  some 
to  produce  the  others.    It  is  thus  that  the  forcible  intrusion  of 
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molten  igneous  matter,  as  exhibited  in  dykes,  Ac,  may  have ' 
produced,  as  we  have  already  observed,  contortions  of  strata ; 
and  the  rending  of  the  crust  of  the  earth,  which  accompanied 
such  intrusion,  may,  in  like  manner,  have  originated  the  earth- 
quake, which,  in  the  progress  of  its  shock,  or  of  the  earth- wave, 
became  subsequently  a  proximate  cause  of  el  evation  and  subsi- 
dence. The  phenomena  of  earthquakes  have,  from  their  close  con- 
nexion with  other  geological  phenomena,  excited  renewed  interest 
and  attention  amongst  geologists;  and  we  are  indebted  to  our 
member  and  late  president,  Mr.  Bobert  Mallet,  for  a  very  learned 
Report  on  the  subject,*  from  which  I  shall  deduce  some  few 
useful  remarks.  Mr.  Mallet  commences  his  Report  with  a  care- 
ful investigation  of  the  history  of  his  subject,  and  adopts,  as  the 
basis  of  his  own  propositions,  the  theory  of  Dr.  Young  and  Gay 
Lussac,  whose  words  he  quotes.  Gay  Lussac  states  :  "  An  earth- 
quake is,  as  Dr.  Young  has  well  said,  analogous  to  an  undulation 
of  the  air,  and  is  a  very  powerful  sonorous  wave  excited  in  the 
mass  of  the  earth  by  some  disturbing  cause,  and  which  would 
propagate  itself  with  the  same  velocity  as  sound ;"  and  having 
illustrated  the  manner  in  which  all  the  particles  of  a  solid  mass  may 
be  thus  shaken  by  a  reference  to  the  shaking  of  large  buildings 
on  the  passage  of  a  waggon  over  the  pavement,  and  other  examples, 
adds — "  In  a  word,  earthquakes  are  no  more  than  the  propagation 
through  the  mass  of  the  earth  of  a  commotion,  which,  if  not  in* 
terrupted  by  cavities,  would  be  extended  proportionately  further, 
as  the  earth  itself  is  more  homogeneous." 

Mr.  Mallet  developes  this  idea  of  that  great  philosopher  Dr. 
Young,  and  of  the  admirable  French  chemist — to  both  of  whom 
he  ascribes  the  highest  praise — in  the  fullest  manner,  and  sup- 
ports and  illustrates  it  by  a  mass  of  facts  and  arguments.  The 
most  important  of  his  propositions  are  these : — The  shock  or 
earth-wave  is  a  true  imdulation  of  the  solid  crust  of  the  earth. 
The  earth-wave  or  shock  has  in  all  cases  a  true  wave  form  upon 
the  surface  of  the  earth,  and  when  its  direction  of  translation  is 
fuam  proxime  horizontally  along  the  earth*s  siurface,  the  crest  of 
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the  wave  advances  along  a  given  line,  and  parallei  to  itself.  The 
earth- wave  or  shock  is  a  motion  of  great  velocity,  and  occurring 
during  a  very  short  moment  of  time  at  any  given  spot.  The 
motion  of  translation  of  the  earth-wave  or  shock  is  rectilinear 
and  not  curviUnear.  The  direction  of  translation  of  the  earth" 
wave  or  shock  varies  from  vertically  upwards  to  horizontallj,  ot 
nearly  horizontally,  in  any  azimuth.  The  earth-wave  or  shock 
has  determined  dimensions  in  height  and  breadtli,  or  in  altitude 
and  in  amplitude,  and  these  are  dependent  upon  tlie  force  of  the 
original  impulse,  the  nature  of  the  materials  through  which  it 
passes,  and  the  distance  it  has  travelled.  The  dii*ection  and 
velocity  of  translation  of  the  earth-wave  or  shock  change  occa« 
sionally  in  passing  from  the  boundaries  of  one  formation  to  those 
of  another.  Tlie  time  of  transit  of  the  sound-wave  (which  fre- 
quently, not  always,  accompanies  the  earth-wave)  will  manifestly 
differ,  whether  it  reach  the  ^ar  through  the  sea  or  through  the 
8ohd  land ;  in  the  former  case  its  rate  will  be  about  4,700  feet 
per  second,  if  received  through  air  about  1,140,  and  if  through 
rocks  or  formations  as  follows : — 


Lias  Limestone, 

.     3,640  per  second. 

Coal  Measure  Sandstone, 

.     5,248 

Oolite,     .... 

.     5,723 

Primary  Limestone, 

.     6,696 

Carboniferous  Do., 

.     7,705 

Hard  Slates,    . 

.  12,757 

For  granite  and  igneous  rocks  there  are  as  yet  no  data*  but  the 
rate  will  be  greater  than  in  any  of  the  preceding. 

These  propositions  and  experimental  results  are  of  the  highest 
importance,  and  will,  doubtless,  when  combined  with  further 
eiperiments  on  the  passage  of  the  wave  through  variously  eom^ 
pressible  substances*  remove  much  of  the  obscurity  which  yet 
hangs  orer  this  great  subject 

Mr.  Mallet  carefully  and  properly  separates  the  phenomena  «f 
earthquakes,  which  he  considers  only  part  of  the  effects  of  some 
great  disturbing  force,  from  other  effects,  such  as  elevation  and 
depression,  which  may  either  proceed  from  a  similar  or  still  more 
poweifol  foree  i  and  eonaidci^  the  earthquake  as  generally  teiid^' 


ing  rather  to  depress  and  break  up  than  to  el&i-ate  the  erust  of 
the  earth.  In  this  view  he  is,  doubtless,  In  ibe  main  ooraeet,  9$ 
the  veiy  idea  of  a  wave  implies  undulation^  not  pennanient  deva- 
tion,  of  the  surface ;  but,  at  the  same  tiiike,  this  efifect  must  be 
iaatenallj  varied  in  passing  through  compressible  strata,  0B  in 
that  case  a  certain  amount  of  compression  maybe  ttttained  betflwe 
die  vibration  is  Mly  transmitted ;  and  as  the  oomprassed  stmtUm 
may  never  return  to  its  original  bulk,  it  is  not  improbable  that  it 
may  have  been  squeezed  partly  upwards,  and  have  continued 
after  the  shock  elevated.  In  like  manner  the  partial  yieMiDg  'Of 
compressible  strata  may  produce  nearly  the  same  effeot  -ofii 
die  more  solid  rock,  as  a  sudden  cessation  of  the  vilMSting  tna- 
terial  at  the  edge  of  a  precipice  has  been  shown  to  do,  -afid 
be  the  cause  of  Noctures  or  chasms,  if  so,  avcfti  cracks  or 
idiasms  will  often  explain  the  local  structmre  of  the  crust  of  Kh^ 
earth  when  hidden  from  the  eye  by  superficial  deposits.  Mvf 
Hot,  indeed,  the  whole  progressive  impetus  of  the  ^wa»e  ^e 
absorbed  in  this  compressing  and  contorting  action,  and  the 
tmdulation  be  at  last  brought  to  rest  ?  I  have  tboii|;bt  it  .'oe^es^ 
SBiy  to  dwell  so  long  on  this  interesting  portion  of  oor  fellow- 
member's  able  B«port,  as  it  speciollv  relates  to  the  hctA  of 
earthquakes,  and  comprises  many  examples  of  their  seoondanf 
effects,  which  are  particularly  valuable  to  the  geological  student-; 
but  the  author  does  not  confine  himself  to  the  detail  of  iaots,  as 
he  endeavours  also  to  account  for  them,  and  to  give  mtte  teuh 
sonable  accoimt  of  their  production.  In  this  he  ^concuss  vnih 
Mr,  Stevenson  M'Adam,  and  seeks  his  explanation  in  the  pxofMiv 
tiea  of  steam.  **  In  general,"  he  says,  ''  the  average  of  numennei 
namttives  seems  to  give  fiom  tliree  or  four  to  fifteen  seconds  as 
the  duration  of  the  great  shocks,  from  two  to  ten  or  fifteen 
mixKutes  for  that  of  the  powerful  vibratoiy  shakings,  and  an 
anUmited  or,  at  least*  uncertain  time  for  slighter  tremora  Kftier- 
waids.  What  sort  9f  Impulse  then  will  be  competent  to  a);coimt 
for  this  general  order  of  succession  ?  I  believe  it  will  be  foud 
either  in  the  sudden  bringing  into  contaot,  under  preBSSore,  of 
kyRge  ignited  surfaces  with  cold  water,  or  the  blowing  through  and 
nkto  cold  wtffeer  of  volumes  of  steam  «inder  pressure,  -aoofd  thiv 
steatn  suddenly  oondwised  therein."    And  again*—*'  JBrioMfty^^dien, 


it  seems  to  me  tliat»  however  modified,  the  immediate  impulses 
producing  earth-waves  of  shock  are  due — 

'*  1.  To  the  sudden  formation  of  steam  from  water  previously 
in  a  state  of  repulsion  from  the  heating  surfaces  (spheroidal 
state),  and  which  may  or  may  not  he  again  suddenly  condensed 
under  pressure  of  sea  water. 

'*  2.  To  the  evolution  of  steam  through  fissiures,  and  its  irre- 
gular and  per  saltum  condensation  imder  pressure  of  sea  water. 

**  8.  To  great  fractures  and  dislocations  in  the  rocky  crust,  sud- 
denly produced  hy  pressure  acting  on  it  from  heneath  or  in  any 
other  direction. 

*'  4.  Occasionally,  hut  rarely,  to  the  recoil  from  mighty  explo- 
sive effects  of  volcanic  foci,  as  when  a  mass  of  rock  weighing 
200  tons  was  shot  from  the  crater  of  Cotopaxi  to  the  [distance  of 
nine  miles  (Humholdt) ;  or  when  nearly  one-half  of  the  crater 
of  Vesuvius  was  hlown  away." 

I  have  already  expressed  my  douhts  of  the  expediency  of  appealing 
to  a  disputed  property  of  matter  in  explanation  of  earthquake  or 
other  phenomena ;  hut  it  is  necessaiy  to  add  some  few  words  in  re- 
ference to  Mr.  Mallet's  mode  of  treating  the  suhject  '*  When  an 
irruption,"  Mr.  Mallet  ohsenes,  **  of  igneous  matter  takes  place 
beneath  the  sea  bottom,  the  first  action  must  be  to  open  up  large 
defrs  or  fissures  in  its  rocky  material,  or  to  lift  and  remove  its  in- 
coherent portions,  such  as  sand,  gravel,  &c.  The  first  portions  of 
water  that  gain  access  thus  to  the  ignited  surfaces,  repelled  by 
their  heat,  are  brought  into  that  peculiar  state  which  Boutigny 
and  others  have  called  spheroidal.  While  in  this  condition  their 
intestine  motion  may  be  great,  but  little  steam  is  generated ;  and 
while  this  is  the  case  no  impulses  will  ever  be  conveyed  to  a  dis- 
tance, but  only  those  tremblings  or  vibrations  which  precede  the 
shock,"  &c.  Before  proceeding  further  it  is  right  to  ask  by  what 
force  the  irruption  of  igneous  matter  was  produced,  and  how  it 
could  take  place  without  some  previous  rupture  of  the  earth's  crust. 
But  whether  the  rupture  were  previous  to  or  simultaneous  with 
the  irruption,  it  is  evident  that  the  rending  of  the  rocky  ma- 
terials of  the  sea-bottom  must  be  attended  with  a  jar  or  vibra- 
tion through  the  solid  crust  quite  sufficient  to  accoimt  for  an 
earthquake  or  earth-wave,  even  though  it  may  be  followed  up  by 
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other  shocks  and  vibrations  from  other  causes,  so  that  the  third 
cause  cited  would  always  precede  the  others.  Mr.  Mallet  pro- 
ceeds— '*  But  no  sooner  has  the  surface  of  lava  become  cooled  to 
the  point  at  which  repulsion  ceases,  and  the  water  altering  its 
state  comes  into  close  contact  with  the  heating  surfaces,  than  a 
vast  volume  of  steam  is  evolved  explosively,  and,  blown  oflf  into 
the  deep  and  cold  water  of  the  sea,  is  as  instantly  condensed ; 
and  thus  a  blow  or  impulse  of  the  most  tremendous  sort  is  given 
at  the  volcanic  focus,  and  being  transferred  outwardly  in  all 
directions,  is  transmitted  as  the  earthquake  shock."  I  fear,  as  I 
have  stated  in  my  remarks  on  the  views  of  Mr.  Stevenson 
M'Adam,  that  this  explanation  cannot  be  admitted  without  a 
much  more  accurate  knowledge  of  the  property  of  water  in  the 
qpheroidal  state  than  is  at  present  possessed :  and  here  also,  as 
in  the  previous  case,  the  mode  of  bringing  such  property 
into  action  seems  obscure.  Is  it,  for  instance,  with  matter  or 
lava  which  has  been  erupted  that  the  water  comes  into  contact, 
or  is  it  with  the  molten  matter  within  the  volcanic  focus  ?  If  with 
the  lava  erupted  and  spread  out  on  ^e  sea  bottom,  how  can  such 
results  follow  as  those  described  ? — or  even  were  they  possible, 
would  not  the  sea- wave  precede  the  earth-wave,  and  greatly  exceed 
anything  of  which  there  is  experience  or  evidence  ?  If,  on  the 
other  hand,  the  water  be  supposed  to  penetrate  into  the  volcanic 
focus,  and  to  come  in  contact  with  the  molten  matter  within  it,  it 
is  difficult  to  understand  that  diminution  of  temperature  which 
is  said  to  result  in  a  cessation  of  the  supposed  repulsive  action 
of  caloric.  If  the  phenomena  attributed  by  M.  de  Boutigny  to 
bodies  in  the  spheroidal  state  be  due  to  the  repulsion  of  caloric, 
that  power  is  exercised  through  a  veiy  great  range  of  temperature, 
as,  for  example,  it  acts  both  when  the  damp  or  moistened  hand  is 
plunged  into  a  bath  of  molten  iron  at  a  very  high  temperature, 
and  into  a  vessel  of  boiling  water  at  a  comparatively  low  one. 
In  the  latter  case  the  hand  will  be  partially  protected  when  moist- 
ened with  water  only,  though  there  will  be  a  sensation  of  heat ; 
but  when  moistened  with  ether  there  will  be  a  sensation  of  cold. 
Something  more,  therefore,  than  the  mere  abstract  repulsive 
action  of  caloric  is  necessary  to  explain  the  effects  referred  to  by 
Hr.  Mallet  on  this  theoxy ;  nor  do  I  see  in  any  of  the  experi- 
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ments  evidence  that  such  repulsive  iorce,  if  exisimg,  is  of  tuch 
magnitude  as  would  resist  the  pressure  of  immenso  coliuniis  of 
water,  and  keep  the  fluid  at  a  distance  sufficient  to  stop,  or  at 
least  to  retard,  for  a  considerable  time,  the  transmission  of  heat 
The  views  of  M.  Person  on  the  subject  I  have  already  stated ; 
and  I  can  only  reipeat  that  it  will  be  wise  to  refrain  from  adopting, 
as  an  explanation  of  some  of  the  grand  phenomena  of  the  earth« 
a  theoiy  deduced  from  experiments  on  matter,  conducted  in  com- 
paratively a  micrometnc  manner.  How,  then,  are  wo  to  explain 
the  convulsive  shock  of  the  earthquake,  or  the  forcible  protru^n 
of  melted  stony  matter  in  the  basaltic  dyke,  or  the  lava  stream  ? 
The  earthquake,  I  ascribe,  with  Mr.  Mallet,  to  the  reading 
asunder  of  the  rocky  crust  of  the  earth.  But  by  what  force  was 
that  crust  thus  torn  asunder,  and  streams  of  mineral  matter, 
forced  through  it  ?  Mr.  pallet  appears  to  adopt  electric  agency 
as  the  great  final  cause  which  has  produced  such  results. 
**  Thus,  then,"  he  says,  "  ignorant  as  we  are  of  all  within  ^e 
outer  surface  or  skin  of  our  globe,  we  are  compelled  to  see  the 
dose  connexion  of  these  mighty  heating  powers,  in  which  igni- 
tion is  present  on  the  vastest  scale,  yet  without  eofftbustiofiri  wtdi 
the  forces  of  terrestrial  electricity  and  magnetism^^forces  whi<di 
are  those  alone  that,  within  the  range  of  our  observation^  are 
mutually  convei-tible,  and  both  convertible  into  heat.  CurreoltB 
of  both  we  know  are  ever  passing,  with  variable  activity,  throng 
enormous  volumes  of  the  earth's  crust,  the  different  parts  of 
which  possess  very  different  conducting  powers.  Can  it  be  that 
these  currents,  constrained  to  pass  through  narrow  and  bad  eon* 
diK^tors,  at  vast  depths  in  some  formations,  ignite  them  in  their 
progress?  Will  it  be  found  that  the  great  lines  of  volcanic 
activity  (as  dreamed  of  by  Bylandt)  are  in  some  way  connected 
with  those  of  terrestrial  magnetism  ?^are  possibly  normals  to  the 
surface  curves  of  equal  magnetic  intensity?  A  glance  at  one  of 
Gauss's  magnetic  maps,  and  at  another  of  the  great  bands  of 
active  volcanoes  on  our  planet,  almost  forces  the  mind  into  sadr 
conjectures."  It  has  long  been  felt  by  physical  geologists. that 
those  great  fundamental  forces  which,  under  the  names  of  electne 
and  magnetic  fluids,  can  be  traced  throughout  the  limits -of  our 
earth's  sphere>  must  share  with  gravitation  in  the  regulation  of 
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its  materitd  phenomena ;  but  as  yet  the  difficulty  of  eonneeting 
th^  known  with  tiie  unknown,  the  experiment  made  in  the  labora- 
tory with  the  great  cosmical  effects  which  the  crust  of  the  earth 
exhibits,  has  been  so  great  that  little  advance  has  been  made, 
esccepling  in  the  case  of  mineral  veins,  beyond  conjecture.  The 
time»  however,  is  fast  approaching  when  decided  conclusions  will 
be  drawn  from  facts,  and  electricity  and  magnetism  be  either 
admitted  as  great  cosmical  forces,  or  finally  rejected.  I  fully 
anticipate,  as  I  have  on  previous  occasions  conjectured,  that  the 
result  will  be  affirmative ;  and  it  appears  to  me  probable  that  a 
doe  will  be  found  to  unravel  the  mystery  in  the  newly  disco>'ered 
form  of  these  forces,  which  has  been  designated  diamagnetism. 
Now,  indeed,  that  it  is  known  that  all  bodies  ai*e  affected  by  mag* 
nedsm,  though  in  two  different  ways — one  class  being  attracted 
and  the  other  repelled  by  the  magnet — there  seems  little  reason  to 
doubt  that  the  stability  of  tlie  earth  depends  on  the  due  balance 
between  bodies  in  these  opposite  states.  M.  Pliicker*  observes, 
that  when  a  body  is  formed  of  several  elements  merely  combined 
together  mechanically,  its  magnetism  is  the  resultant  or  sum  of 
the  individual  magnetisms  of  all  the  elements — a  sum  in  which 
diamagnetism  is  represented  as  negative  ;  and  it  may,  therefore, 
be  readily  understood  how  much  the  magnetic  condition  may 
vary  ifl  sedimetitary  deposits,  and  what  great  disturbance  of  the 
magnetic  equilibrium  may  be  effected  by  the  removal  of  detritic 
matter  from  one  part  of  the  earth,  and  its  deposition  and  consoli- 
dation in  Another.  The  effects  also  of  heat  are  very  striking  in 
modifying  the  magnetic  force,  the  diminution  being  rapid  from 
Sa*  to  500*^  of  Fahrenheit,  and  then  very  slow,  and  still  more 
stidden  in  diamagnetism,  as  the  limit  of  rapid  change  is  about 
450®  of  Fahrenheit.  Changes  of  temperature,  therefore,  may, 
itt  like  manner,  produce  great  disturbtmce  in  the  magnetic  equi- 
Hbrium  of  bodies.  M.  Plucker's  observations  on  the  action  d€ 
magnetism  in  the  formation  of  crystals,  and  on  the  iiidication  of 
ten^triftl  magnetism  by  crystals,  are  more  especially  deserving  of 
Intention.  Having  ascertained,  by  experiments  on  cyanite,  augite, 
^dtid'oiftide  of  tin,  that  the  crystals  of  those,  minerals  were  undet* 

^  Sttf  U  MagnetisMd  et  Diamagn^tistad ;  Ann&led  ib  Chimin.  J'ufid,  1850. 
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the  magnetic  influence  of  the  earih,  and  that  the  palariQr  maai* 
fested  was  in  direction  co-incident  with  the  mean  line  of  the 
optical  axis,  he  naturally  inferred  that  a  magnetic  force  might 
have  been  exercised  in  the  formation  of  the  crystals,  or  that  the 
same  force  which  exercises  a  directing  power  orer  the  crystal 
when  formed,  may  have  also  acted  on  the  molecules  during  the 
process  of  aggregation,  and  caused  them  to  take  that  posidon 
with  respect  to  the  poles  as  would  correspond  to  that  which  the 
formed  crystal  would  take  when  freely  suspended.  In  this  man- 
ner when  melted  bismuth  is  allowed  to  cool  between  the  poles  of 
a  magnet,  the  particles  assume  such  a  position  as  to  manifest 
distinct  polarity,  the  principal  plane  of  cleavage  being  perpendi- 
cular to  the  line  connecting  the  poles.  M.  Pliicker,  therefore, 
asks,  as  a  resulting  question — *'  Has  terrestrial  magnetism  had 
any  influence  on  the  formation  of  those  crystalline  masses  which 
occur  in  the  bosom  of  the  earth  ?"  and  in  replying  to  it,  it  is 
scarcely  necessary  to  do  more  than  to  point  to  the  great  pheno- 
mena of  stratification  and  of  cleavage,  as  they  are  displayed  in 
the  crystalline  stratified  rocks.  But  whilst  we  are  disposed  to 
adopt  electric  and  magnetic  forces  as  great  ultimate  causes  of 
modification  and  disturbance  in  the  earth's  crust,  it  would  be 
neither  prudent  nor  philosophic  to  exclude  other  causes  when 
known  to  produce  effects  analogous  to  those  we  observe  in  nature. 
The  sudden  combination  of  oxygen,  chlorine,  and  iodine  with 
the  metallic  bases  of  the  alkalis,  is  one  of  these,  and  though  now 
impopular  ought  not  to  be  entirely  rejected.  When,  indeed,  the 
great  quantity  of  chloride  of  sodium  which  exists  in  the  sea  and 
in  salt-bearing  deposits  is  considered,  it  does  seem  more  than 
probable  that  much  of  it  has  been  formed  by  such  direct  combi* 
nation,  attended  by  the  evolution  of  much  heat,  and  consequent 
physical  disturbance.  This  idea  is  further  supported  by  the  very 
general  dififiision  of  iodine  in  combination  with  potassium,  both  in 
fresh  and  sea  water,  and  in  fresh  water  and  marine  plants,  as  it  is 
only  natural  to  consider  that  the  present  condition  of  the  sea  is 
only  a  great  final  result,  ^e  formation  of  the  salts  it  contains 
having  been  original,  and  consequent  on  the  sudden  combination 
of  their  elements. 
But  there  is  another  theory  which  has  obtained  almost  general 
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wppoit,  namely,  the  force  exercised*  by  the  crust  of  the  earth  in 
ItB  gradual  contraction  or  cooling  npon  the  liquid  nudeos  below 
it.  It  is  on  this  theory  assumed  that  the  earth  has  been  in  an 
igneous  fluid  state ;  but  there  are  two  modes  of  considering  its 
present  state.  In  the  one  a  consolidated  crust  is  supposed  to 
rest  on  a  liquid  nucleus ;  in  the  other,  as  advocated  by  M.  Constant 
Prerost,  cooling  is  supposed  to  have  commenced  at  the  centre, 
and  ihe  result  to  have  been  a  solid  nucleus  separated  firom  the 
eongelated  crust  by  an  igneous  liquid  annulus.  The  cong^ted 
erust  on  contracting  compresses  the  liquid  matter  bdow  it, 
untH  the  cohesive  force  of  the  crust  yields  to  the  pressure,  and  it 
gives  way  or  cracks,  when  the  liquid  matter  below  is  forced 
op,  whilst  the  jar  or  vibration  in  the  rending  of  the  strata 
produces  an  earthquake  or  earth-wave.  M.  Prevost,  in  his 
fourth  and  fifth  propositions,  expresses  distinctly  this  idea: — 
"  At  the  same  time  that  incandescent  fluid  matter,  penetrating 
the  eracks  formed  in  the  primitive  crust  by  its  contraction,  has 
been  either  lodged  in  its  interior,  or  poured  out  irregularly  on  its 
snrfEiee,  and  there  on  cooling  become  solid,  detritic  matter  held 
in  sotuticm  by  the  water  or  atmosphere  has  been  precipitated,  and 
formed  stratified  deposits,  which  have  become  consolidated  by 
pressure,  desiccation,  and  crystallization,  giving  rise  to  two  classes 
of  ^feets — ^the  one  ascribed  to  an  internal  plutonic  or  igneous 
agenqr ;  the  other  to  a  neptunian  or  aqueous  agency — ^which  either 
iHcmately  or  simultaneously  have  concurred  in  the  formation, 
^e  ^9k>eation,  and  degradation  of  the  soil,  just  as  volcanoes  on 
te  one  hand,  and  the  sea  on  the  other,  now  synchronously  and 
iaeessantly  modify  the  state  of  the  earth's  surface.  The  undula- 
tions,  foldings,  fractures,  depressions,  and  elevations,  which  both 
stradfied  and  massive  rocks  have  experienced — the  shocks  and 
dMooations  consequent  on  earthquakes — the  identity  of  composi- 
tien  of  ^le  subsrtances  poured  out  by  volcanoes  at  all  parts  of  the 
glebe— cannot  be  explained  with  the  same  ease  on  any  other 
theory  than  that  which  admits  that  the  external  crust  or  envelope 
ef  the  earth  rests  on  a  zone  of  matter  still  soft  and  probaUy 
bcandesc^it,  whence  have  proceeded,  at  successive  epochs, 
gruHfees,  porphyries,  trachytes,  basalts,  and  lavas.***     M.  Faye,  fai 
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a  letter  to  M.  Constant  Prevost,  which  was  read  before  the  French 
Academy,  admits  most  fiilly  the  philosophical  character  of  the 
fundamental  theorems  of  M.  Prevost,  whilst  he  endeavours  to 
remove  the  difficulty  which  the  latter  felt  in  regard  to  the  forma- 
tion of  a  crust  on  the  earth.  M.  Prevost  recognises  the  existence 
of  the  crust,  though  he  appears  to  doubt  the  possibiUty  of  its 
formation  on  the  siuface  of  a  fluid  body,  which  he  conceives 
would  be  so  frequently  disturbed  by  tides,  as  to  prevent  any 
steady  settlement  or  continuity  of  a  crust  He  therefore  infers 
that  the  earth  cooled  from  the  centre  outwards,  as  would  be  the 
case  in  a  perfect  fluid ;  but  this  M.  Faye  does  not  admit,  as 
there  is  no  experience  of  the  effect  of  tides  on  a  viscous  fluid  such 
as  the  molten  earth  must  have  been  when  on  the  point  of  solidi- 
fying: nor,  indeed,  has  their  amount  or  character  under  such 
circumstances  been  investigated,  M.  Faye  also  observes,  that  the 
tidal  wave  does  not  prevent  the  formation  of  ice  on  tidal  rivers, 
although  the  ice  rises  and  falls  with  the  tide,  and  that  the  density 
of  the  beds  constituting  the  crust  of  the  earth  being  less  than 
the  mean  density,  a  considerable  increase  of  density  by  contraction 
might  be  possible,  without  permitting  any  portion  of  the  upper 
beds  to  sink  and  descend  into  the  liquid  portion  below,  "t" 

This  observation  of  M.  Faye,  respecting  the  coating  of  water 
by  ice,  leads  me,  from  its  analogical  bearing,  to  close  my  remarics 
on  this  important  subject  by  a  reference  to  the  theory  of  the 
Messrs.  Rogers  of  Philadelphia.  These  eminent  geologists  hare 
ascribed  the  phenomena  of  earthquakes  and  the  contortions  of 
strata  to  the  movement  of  a  wave  on  the  liquid  nucleus  of  the 
earth.  It  appears  to  me  that  this  theory  has  been  misunderstood, 
as  I  do  not  conceive,  with  Mr.  Mallet,  that  they  intended  to 
represent  the  foldings  of  strata  as  actually  waves  of  the  solid 
crust,  but  merely  as  results  of  the  compressing  action  of  the 
semi-fluid  wave  moving  imder  it.  If,  indeed,  on  contraction  the 
sohd  crust  was  fructured,  and  by  the  consequent  reaction  the  sur- 
face of  the  fluid  nucleus  was  put  into  motion,  the  effect  of  the 
passing  wave  would  be  in  proportion  to  the  compressibihty  of  the 
substances  on  which  it  acted,  which  as  they  yielded  would  be 
compressed  and  folded,  as  by  any  other  lateral  force,  whilst  from 
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tibeir  imperfect  elasticity  they  would  retain  nearly  the  position  and 
form  they  had  heen  forced  to  assume. 

"What  has  been  here  said  wiU,  it  is  hoped,  be  a  useful  commen- 
tary on  a  still  obscure  though  deeply  interesting  portion  of  geolo- 
gical science ;  but  in  respect  to  the  other  great  phenomena  con- 
nected with  those  internal  forces  by  which,  in  part  at  least,  the 
disturbances  and  contortions  of  strata  have  been  effected,  it  has 
always  appeared  to  me  that  we  must  trace  them  up  to  their  very 
cradle,  in  order  to  understand  them  clearly,  and,  therefore,  that 
they  can  only  be  fully  illustrated  by  a  correct  analysis  of  rocks. 
It  is  not  enough  to  talk  of  metamorphic  change,  or  to  assume 
that  a  change  such  as  that  of  a  limestone  into  an  essentially 
qnartzose  rock  is  possible,  without  previously  appealing  to  the 
results  of  careful  chemical  inquiry.  Without  such  chemical  evi- 
dence the  possibility  of  any  change  which  implies  an  elementary 
change  ought  not  to  be  admitted.  Whilst  the  matter  of  rocks 
remains  in  a  loose  state,  it  is  possible  that  both  a  separation  and 
an  arrangement  of  particles  may  take  place  within  it ;  and  that 
silica,  alumina,  and  other  elements  may  be  thrown  into  definite 
positions ;  but  when  a  rock  has  assumed  a  solid  and  even  crys- 
talline constitution  such  changes  should  be.  received  only  with 
great  caution,  and  after  rigorous  examination. 

The  analysis  by  the  Rev.  Mr.  Galbraith  of  some  remark- 
able nodules,  which  I  have  described  as  occurring  in  the  con- 
torted schists  of  Whiddy  Island,  is  a  useful  example,  as  the 
external  aspect  of  the  nodules  is  more  like  that  of  trap  than  of 
hig^y  calcareous  rocks.  In  this  tase  there  has  been,  under 
metamorphic  action,  a  re-arrangement  of  the  molecules,  accom- 
panied by  a  change  of  physical  character,  but  without  a  removal 
ci  the  principal  original  elements.  Mr.  Galbraith*s  analysis 
gives  :— 

Carbonate  of  Lime,    ....    86*30 


Carbonate  of  Magnesia, 

Carbonate  of  Manganese, 

Silex, 

Water  and  loss, 
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with  traces  of  iron  and  idumina,  the  specific  gravity  being  2*709. 
To  the  presence  of  silex  and  manganese  must  be  ascribed  th« 
peculiar  trap-like  appearance  of  these  lenticular  masses,  which, 
doubtless,  existed  in  the  original  strata  as  ordinaiy  calcareous 
nodules.  It  is  on  accoimt  of  this  evident  necessity  to  elucidate 
geological  phenomena  by  the  direct  appeal  to  the  chemist's 
crucible^  that  I  value  the  continued  exertions  of  M.  Delesse.  Of 
his  various  recent  analyses  of  rocks,  and  what  may  be  called  rock 
minerals,  such  as  euphotide,  diallage,  diorite,  &c.,  I  think  it 
specially  necessary  to  point  your  attention  to  that  of  protogyne  or 
talc  granite.  Three  different  specimens  from  separate  localities 
were  examined,  namely — 1.  The  summit  of  Mont  Blanc ;  2.  One  of 
the  Needles  of  the  Meivde-Glace ;  3.  From  the  Aiguille-du-Dru, 
which  differed  materially  frx)m  the  other  two,  having  a  gneisose 
structure  and  a  density  of  2*72.     The  results  were  as  follow : — 
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Ist  specimen.  Snd  Specimen.  3rd  Specimen. 

Silica,       .         .         .     74*25  72-42  70*75 

Alumina,  .  11'58> 

Oxide  of  Iron,  2*41 1 

Oxide  of  Manganese,    traces,  traces.  — 

Lime,       .                 .108  103  1*08 

Magnesia,  Potash,  and )  ^^.^ ^  _  _ 

Soda,    .  .J 

Water,      .                        0*67  —  0*71 
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He  observes,  that  in  the  numerous  varieties  there  ore  two  dis* 
tinct  types :  a  granitic  or  highly  ciystalline  granite,  such  as  No*  It 
which  lies  nearest  to  the  axis  of  the  chain,  and  contains  mica» 
with  little  talc ;  and  a  schistose,  which  contains  much  talc ;  and, 
in  like  manner,  that  these  differences  are  characterised  by  variar 
tions  in  quantity  of  silica,  which  increases  on  approaching  the 
centre  of  the  cludn — a  fact  which  certainly  strongly  supports  the 
idea  that  all  these  rocks  are  metamoiphic.  This  relation  of  the 
characters  of  the  rock  to  the  quantity  of  silica  is  also  observable 
in  the  Vosges,  excepting  where  the  upper  or  outer  portion  of  the 
roek  is  in  oontact  with  a  sandstone— another  remarkable  evidence 
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of  die  probalnlitj  of  metamori^c  aetion,  and  of  the  mode  6t 
its  operatioxi. 

The  qaantity  of  water  in  these  rocks  is  remarkably  small,  and 
in  the  more  granitic  varieties  the  magnesia,  as  a  silicate,  is 
small  in  amomit»  and  appears  with  the  silicate  of  iron  to  form  tha 
eokmring  matter;  protogyne  is  then  a  granitic  rock,  and  diffeia 
li^e  from  some  common  granites,  except  that  it  contains  one  or 
two  per  cent,  of  oxide  of  iron  and  magnesia.  Its  principal 
dements  are  quartz,  two  felspars — one  of  which  is  orthose,  the 
other  oligodase — a  mica  of  two  axes,  rich  in  iron,  and  ayariety  of 
talc.  It  di£EiBr8  from  granites  of  two  felspars  bj  the  composi- 
tion of  its  mica  and  the  presence  of  talc,  for  although  this 
mineral  is  occasionally  or  accidentally  found  in  granite,  it  is 
in  protogyne  an  essential  element,  extending  to  nearly  the  whole 
formation,  and  being  deteloped  in  large  quantity.  The  Pegma- 
tite of  the  Vosges  is  actually  composed  of  three  minerals— -quartz, 
a  felspar  of  ^e  orthose  form,  and  a  silveiy  mica  in  which  potash, 
soda,  and  magnesia  are  all  present,  and  generally  accompanied 
by  tourmaline.     The  analyses  of  M.  Delesse'i'  are  as  follow : — 


FELSPAR. 


Silica, 

Alumina  and  Ox- 
ide of  Iron, 


63-92 
1 2005 

Oxide  of  Manga- )   q.q^ 


MICA. 

Silica,       .         .     46-23 
Alumina,  .     3303 

Per-Oxideoflron,    3-48 


nese. 

Magnesia, 

Lime, 

Potash,     . 

Soda, 
Loss, 


I 


0-60 

0-75 

10-41 

310 
0-41 

90-54 


Manganese, 
Magnesia, 
Lime, 
Potash,     . 
Soda, 


traces 
210 

traces 
8-87 
1-45 


Water  and  Fluo-)^.^^ 
ride  of  SilicirunJ 


99-28 


It  win  be  observed  that  when  to  the  proportion  of  silica  con- 
tained in  these  minerals  be  added  that  of  the  quartz,  which  is 
the  most  essential  constituent,  a  rock  very  rich  in  silica  wOl  be 


•  AimalM  de  C^umie.   Jaa,  1850. 
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the  result ;  and  this  hei  should  be  kept  in  view  when  oompaiing 
plutonic  with  truly  volcanic  rocks,  and  endeavouring  to  determine 
the  limits  of  volcanic  action. 

The  diorite  of  PortJean  (Vosges),  which  appears  at  PortJean, 
near  St  Maurice,  in  the  Vosges,  is  thus  described  by  M.  Delesie.* 
Hornblende  abounds  in  it,  of  the  variety  called  acttnote ;  it  is 
veiy  fibrous,  and  cleaves  at  an  angle  of  124  degrees.  Its  density  is 
8059.  The  felspar  is  in  lamellar  crystals,  is  of  a  greenish  white 
colour,  a  greasy  lustre,  and  difficult  cleavage.  It  gives  to  the  rock 
sometimes  a  granitoid  and  sometimes  an  orbicular  structure.  It 
melts  more  easily  than  the  hornblende.  Analysis  gives  the  fol* 
lowing  composition  of  the  two  minerals : — 


Silica, 

Aliunina, 

Oxide  of  Chrome, 

Prot.  Oxide  of  Iron, 

Prot.  Oxide  of  Manganese 

Lime, 

Magnesia, 

Soda, 

Potash,    . 

Loss  by  ignition. 


HORNBLENDB 

60-04 
8-96 
O'U 
9-59 

0-ao 

11-48 
1802 

0-81 

0-08 

0-59 


10000 


FEIiSPAR. 

5806 
28*66 

0-90 
traces 
6-37 
1-61 
412 
2-80 
2-40 

99-81 


And  as  the  chemical  composition  of  the  rock  itself  depends 
especially  upon  the  proportions  of  hornblende  and  felspar  which 
it  contains,  the  analyses  of  these  minerals  may  be  considered  the 
two  limits  between  which  the  composition  of  the  rock  varies. 
The  felspar  in  composition  differs  littie  from  that  of  the  Belfisdiy 
melaphyr,  and  is  a  variety  of  labradorite,  so  that  in  this  case 
labradorite  is  associated  with  hornblende,  just  as  it  ordinarily  is 
with  augite,  diallage,  and  hyperstene — the  connexion  with  igneous  v 
rocks  being  preserved  by  the  felspathio  element,  and  not  by  the 


•  ComptM  Bendm.    18th  Felnroaiy,  1S60. 
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Iioimbleiidie.  Here  also,  as  in  most  felspathic  rocks  to  which  an 
igneous  origin  is  ascribed,  are  present  the  combined  oxides  of 
iron  and  titanium,  and  iron  pyrites  disseminated  through  the 
mass ;  and  there  are  also  veins  of  epidote,  quartz,  and  carbonate 
of  lime.  But  besides  the  felspar  and  hornblende  the  diorite  of 
PortrJean  contains  a  felspathic  paste,  which  is  not  crystalline,  b 
of  a  greenish  colour,  a  little  paler  than  that  of  the  hornblende, 
and  in  composition  closely  approximates  to  felspar.  This  paste, 
after  having  been  kept  for  some  time  in  boiling  water,  slightly 
effervesces  with  muriatic  acid,  but  not  with  acetic  acid,  and  is 
therefore  penetrated  by  a  small  quantity  of  a  carbonate  of  iron 
and  probably  also  of  lime  and  magnesia.  It  almost  entirely  loses 
its  colour  by  ebullition  in  muriatic  acid,  and  consequently  is  not 
coloured  by  admixture  with  hornblende,  but  probably  by  either 
green  earth  or  chlorite.  This  circumstance  of  a  pervading  paste, 
which  preserves  within  it  undecomposed  carbonates,  suggests  a 
doubt  whether  the  crystalline  portion  may  not  have  been  the  result 
of  metamorphic  change,  rather  than  of  igneous  fusion  and  erup- 
tion. Indeed  in  almost  every  class  of  massive  rocks  there  are 
members  which  indicate  a  tendency  or  power,  in  erupted  rocks,  to 
develop  in  other  rocks  with  which  they  are  in  contact,  under 
pressure,  an  assimilation  to  their  own  characters,  provided  the 
necessary  elements  are  present 

The  euphotide  of  Odem,*  which  is  essentially  a  felspar  and 
diaUage  rock,  also  contains  carbonates.  The  diallage  closely 
resembles  some  varieties  of  hornblende,  and  the  rock  is  pene- 
trated by  talc  in  minute  radiating  lamellce.  Quartz  occurs  iii 
veins,  and  sometimes  a  little  carbonate  of  lime.  The  euphotide 
is  associated  with  serpentine,  and  occurs  along  the  line  of  con- 
tact between  the  g^ranite  and  transition  slates.  Doubtless  these 
peculiarities  are  also  referable  to  the  contact  of  igneous  with 
stratified  rocks,  and  imply  a  partial  metamorphic  action  and 
reaction  between  the  two. 

The  variolite  of  the  Durancef  is  a  very  remarkable  rock,  as  it 
18  composed  of  a  felspathic  paste  with  disseminated  globules. 

•  Delesse ;  Comptes  Bendas.    11th  February,  1850. 
f  Delesse ;  Ckmiptes  Rendus.    lOtb  Jime,  1800. 


The  density  of  the  globules  is  d'9f^,  md  that  of  the  paste  d^96, 
or  below  that  of  basalts.    The  analyses 


OLOBULBS. 

PABTB. 

Silica, 

5612 

Silica, 

52-79 

Alumioa, 

17-40 

Alumina,  . 

11-76 

Oxide  of  Iron,  . 

7-79 

Oxide  of  Chrome, 

traces 

Oxide  of  Chrome, 

0-61 

ProtOx-of^Iron, 

11.07 

Manganese, 

traces 

ProtOx-ofMang. 

tmces 

Lime,       .        * 

8-74 

XiimOy 

5*90 

Magnesia, 

3-41 

Magnesia, 

901 

Soda, 

3-72 

Soda, 

3-07 

Potash,     . 

0-24 

Potash, 

116 

Loss  by  ignition, 

1-93 

Loss  by  ignition. 

4*38 

99-86 


9914 


It  is  supposed  probable  that  203  of  the  above  loss  may  be  due 
to  the  expulsion  of  carbonic  acid  from  some  of  the  constituents* 
Both  the  globules  and  the  paste  are  felspathic  in  composition ; 
and  the  greater  quantity  of  iron  and  magnesia  in  ihe  paste  is 
ascribed  to  the  partial  crystallization  exhibited  in  the  globules,  as 
in  all  rocks  tbose  two  bases  are,  as  it  were,  rejected  or  thrown 
into  ^e  mass  in  the  crystallization  of  felspar.  The  globular  is, 
in  fkct,  the  lowest  form  of  the  porphyritic  character. 

The  examination,  by  M.  Delesse,  of  the  serpentine  of  the 
Vosges  is  also  highly  interesting,  as  it  establishes  a  specific 
identity  between  it  and  the  serpentines  of  Saxony,  and  of  the 
Harz,  notwithstanding  the  absence  of  crystallization.  The  gar- 
nets which  are  abundant  in  the  serpentine  are  much  more  rich  in 
magnesia  than  the  garnets  of  other  rocks,  such  as  mica,  slate. 
Sec.,  and  are,  therefore,  analogous  in  composition  to  the  serpentine 
Itself.  Serpentine  is  a  rock  intimately  connected  with  igneous 
irruptions  and  metamorphic  action.  The  red  porph3nry  of  the 
ancients  has  also  been  analyzed  by  M.  Delesse.*  It  consists  of 
a  felspathic  paste  with  imbedded  crystals  of  felspar,  with  small 
crystals  of  black  hornblende  and  grains  of  specular  iron,  quartz 

•  Anntles  de  Chimie.    September,  1860. 
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bttng  onty  aeeidentally  present  in  small  qtiantity.  The  ipedlld 
gravity  is  Q*76S ;  and  M.  Delesse  shows,  on  comparing  h  with 
the  poiphytj  of  Bennes,  that  the  hardness  of  suchrodcs  varies, 
•8  well  as  their  densities,  with  the  quantitj  of  silica  they  con^ 
tain — the  hardness  increasing,  and  the  density  decreasing — sa 
that  the  quantify  of  silica  may  he  estimated  ^yproximatively  hj 
the  density.  The  specific  gravity  of  the  Bennes  porphyry  is 
only  2*623,  and  it  contidns  77*09  per  cent,  of  silica»  whilst  the 
antique  porphyxy  contains  64*00  only. 

The  development  ai  magneeian  garnets  in  the  magnesian 

paste  of  the  serpentine,  and  of  crystals  of  felspar  in  the  f^spa^ 

thic  paste  of  the  porphyiy,  seems  a  result  of  slow  cooling  from 

igneous  fusion.    Another  paper  of  M.  Delesse  deserves  especial 

notice,  as  illustrative  of  the  scrudnizing  manner  in  which  he 

examines  rocks,  and  searches  out  the  secrets  of  their  physical 

^aages.^"    He  had  before  pointed  out  the  great  difference  in  th^ 

magnetic  powers  of  rocks,  and  had  shown  that  the  effect  of  fusion 

was  sometimes  to  increase  and  sometimes  to  diminish  it    In 

tills  paper  he  states,  that  in  rocks  of  high  magnetic  power 

minerals  rich  in  iron  are  spread  through  the  paste,  whilst  the 

minerals  found  in  veins  and  cavities  are  comparatively  poor  in  ox' 

destitute  of  iron.    Such  is  the  case  in  serpentines,  melaphyres, 

basalts,  lavas,  Ac.    In  rocks,  on  the  contrary,  possessing  only 

low  magnetic  power,  the  minerals  of  the  paste  and  of  the  veins 

are  nearly  similar  as  regards  their  amount  of  iron,  as  is  the  case 

in  hornblende  rocks,  greenstones,  &c. ;    and  again,  in  granites, 

syenites,  and  other  granitoid  rocks,  there  is  generally  no  definite 

paste,  and  in  all  cases  it  has  a  very  low  magnetic  power.    Even 

here,  however,  the  minerals  rich  in  iron  are  associated  togetiier, 

such  as  the  lamelloe  of  black  mica,  crystals  of  hornblende,  and 

grains  of  magnetic  iron.     Such  associations  are  the  result  of  a 

general  law,  and  are  the  more  strongly  characterised  as  the  rocks 

have  a  hi^er  magnetic  power.    If,  then,  in  amygdaloids,  in  serr 

pentine,  or  other  rocks  of  a  high  magnetic  power,  the  mass  be 

penetrated  by  solutions  containing  iron  or  chrome  which  are 

magnetic,  and  by  otiiers  containing  silica,  lime,  magnesia,  alu- 

•  CcnnpUa  Bendns.    Deoembcar,  1 850. 
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misiAf  And  alkalies,  which  are  diagmagneticy  the  magnetic  paste 
frill  retain  or  attract  the  magnetic  solutions,  and  there  will  be 
found  minerals  rich  in  chrome  or  iron,  and  particularly  magnetic 
iron ;  whilst,  at  the  same  time,  it  will  repel  the  diagmagnetic 
adutions  into  fissures  or  cavities,  where  will  be  formed  veins  or 
amygdaloid  nodules  of  quartz,  carbonate  of  lime,  zeolites,  hydro- 
silicates  and  hydrocarbonates  of  magnesia* 

"  Magnetic  and  diagmagnetic  forces  have,  therefore,  acted  an 
important  part  in  the  separation  and  association  of  minerals^ 
especially  when  the  latter  have  been  formed  by  infiltration ;  and 
though  the  forces  may  be  weak,  they  act  constantly  on  very 
small  portions  of  matter  in  solution,  which  are  then  in  the  most 
fJEivorable  conditions  for  facilitating  the  efiects  of  attraction  and 
repulsion*'' 

«Even  in  the  hypothesis  of  an  igneous  origin  for  the  minerals 
pf  rocks,  the  same  explanation  will  be  available,  as  the  magnetic 
action  will  then  be  exercised  on  matter  in  a  state  of  igneous  fluidity.'' 
M.  Delesse  further  observes,  that  the  electric  forces  are  small  in 
comparison  with  the  magnetic,  as  regards  their  mineral  effects ; 
but  it  is  highly  probable,  as  suggested  by  Mr.  Mallet,  that  the 
electric  forces  have  co-operated  in  the  reduction  of  mineral  masses 
to  a  necessary  degree  of  fluidity,  as  experiments  have  not  yet 
established  a  direct  influence  of  magnetism  on  the  cohesion  of 
fluidity,  but  rather  the  contrary.  See  the  paper  by  E.  Brunner, 
jun.,  Poggendorff  Annalen,  1850,  No.  1. 

Such  inquiries  as  these  lead  the  way  to  a  due  appreciation  of 
the  phenomena  connected  with  the  distribution  and  association 
both  of  minerals  and  metals.  In  addition,  however,  to  the  long- 
continued  action  of  magnetic  and  electric  forces,  ordinary  chemical 
action  and  reaction  have  materially  assisted  in  such  operations. 
M.  Daubrfe*  has  examined  the  question  in  reference  to  the 
remarkable  association  of  tin  ores  with  minerals  containing  fluoric 
knd  borjEUiic  acids,  such  as  mica,  topaz,  tourmaline,  axinite,  &c., 
Which  are  generally  sparingly  spread  in  nature ;  and  has  explained 
it  by  the  action  of  a  volatile  fluoride  or  boride  of  tin  on  a  silicious 
xhineral,  such  as  felspar.  Examples  of  the  result  of  such  reaction 
afi^e  observable  at  Saint  Austle,  Cornwall,  where  the  oxide  of  tin 

•  CkHuptes  Rendiis.    April,  1850. 
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ooenpieB  the  place  or  fiUa  up  the  f<»in  of  crystals  of  felspar^  eveiy 

Mage  of  tlie  proceaa  being  observable  in  the  various  degrees  of  the 

change.    Not  being  able  to  use  floorides^  M.  Daulnree  haa  imitated 

the  fli^pposed  natund  |»ooess  by  using  the  volatile  perchlorides  of 

tin  and  of  titaninni>  and  obtained^  when  the  vapour  caaae  in 

contact  witJi  steam,  in  porcelain  tabes  heated  to  a  white  heat^ 

cfyBtals  of  oxide  of  tin  and  of  titanium  or  brookite,  hydrochloric 

add  eseafnng  with  the  decompodtion.    It  was  remarked  that  the 

pdnt  of  the  tube  where  the  crystals  formed  was  at  572^  of 

Fahrenhdt.     The  chloride  of  silicium  produced  in  a  similar 

manner  crystals  of  quartz ;  and  it  will  be  readily  understood  thai 

in  the  case  of  a  fluoride  or  Ixuride  the  fluoric  or  boracic  acid 

would  have  combined  with  the  silicium,  and  produced  some  one  er 

oUier  of  the  minerals  which  usually  accompany  the  oxide  of  tin  iA 

nature.    M*  Senarmont,*  after  recapitulating  the  experiments  of 

Mitacherlich,  Berthier,  and  Ebelmen  on  the  formation,  in  the  dry 

way,  €i  the  fusiUe  minerals  which  occur  in  eruptive,  and  the 

oryBtallixation  even  of  inftisible  substances — ^those  of  Gky  Lussad 

and  Danbree  on  the  decomposition  of  volatile  chlorides  by  bontaci 

with  steam,  such  as  occurs  in  volcanoes-^e  precipitation  of  ctobo* 

nale  of  lime  in  the  form  of  arragonite  by  IL  Gr%  Rose— M.  Haadingein' 

experiments  on  the  fi>rmation  of  dolomite— ^md  M.  Bec(|uerds  oik 

the  effects  of  long-continued  weak  electric  currents— observesy  that 

evCT  these  were  probably  not  the  only  forces  which  woriced  iik  the 

labofftttery  of  nature,  and  that  some  of  them  were  not  always 

i^eeondJaUe  with  the  association  observed ;  for  examjile,  the  con* 

stant  uaion  of  diaspora  and  corundum  seems  inconsistent  iritii  tha 

intervention  of  excessive  heat  and  the  cnrdinary  reactions  in  the 

dry  way.    M«  Senarmont,  th^^fore,  suggests  tluit  the  actoid  tbrm 

of  a  mineral  deposit  should  be  consulted  in  estimating  the  mode 

of  its  jMrodnction ;  and  he  considers,  from  such  examination,  thalt 

it  is  highly  probable  that  many  metallic  deposits  were  produced. 

from  solutions ;  and  to  support  this  view  he  explains,  by  e^peri* 

meal^  the  mode  in  which  certain  carbonates  and  sulphates  mkf 

here  been  formed  in  the  moist  way. 

Carbonate  of  magnesia  had  been  formed,  by  M.  Marignac,  by 

•  Amittles  de  Chimie.    October,  1850. 


ihe  reaction  of  ehloride  of  magnesium  on  oarbonale  of  fime ;  and 
IL  Senannont  obtained  it  by  the  douUe  decmnposition  of  nentral 
carbonate  of  eoda  and  sulpbate  of  magnesia.  At  212^  Fabrea- 
heity  and  below,  if  a  solution  of  magnesia  in  carbonic  add  be 
mixed  with  chloride  of  Ume,  and  the  quantity  of  chloride  be  more 
than  equivalent  to  the  quantity  of  magnesia  in  solution,  carbonate 
1^  lime  only  is  obtained,  without  a  trace  of  magnesia ;  whilst  at 
802%  whether  the  chloride  of  lime  be  more  or  less  than  etpnyaleai 
to  the  quantity  of  magnesia  in  soluticm,  carbonate  of  magnesia 
b  obtained  with  scarcely  a  trace  of  lime ;  and  M.  Senarmont 
imagines  that  the  precipitation  of  a  mixed  carbonate  of  lime  and 
magnesia,  or  dolomite,  would  have  taken  place  at  some  intermediate 
temperature.  M.  Senannont  illustrates,  in  a  similar  manner,  the 
formati<m  of  carbonate  of  iron,  &c,  and  then  inyestigates  that  of 
snlphurets.  The  latter,  formed  in  the  moist  way  by  double  decom- 
position, are  nearly  amorphous,  and  assume  the  metalloid  colour 
and  state  only  at  the  points  of  contact  with  the  glass  tube— a  curious 
fact,  which  shows  that  their  formation  in  nature  must  have  been 
gradual  and  slow,  or  else  that  they  had  been  subject  to  subsequent 
sololion.  The  deposition  of  anhydrous  oxide  of  inm  of  a  red 
odour,  so  common  in  various  formations,  is  illustrated  by  the 
aetioQ  and  reaction  of  a  solution  of  perchloride  of  iron,  carbonate 
ef  Hme,  and  carbonate  of  soda,  at  temperatures  varying  from  810^ 
to  8d2^«  M.  Senannont  having  also  pointed  out  that  sulphate  ef 
Hme  U  precipitated  anhydrous  from  a  highly  heated  fluid,  and  the 
wjring  solubilities  of  carbonate  of  soda  and  diloride  of  sodimn 
at  diH^nt  tenqperatures,  observes  that  many  of  those  combiiia* 
lions  of  minerals  which  occur  so  frequently  in  nature  may  be  thus 
esqplameds  for  example,  that  waters  charged  with  chlorides  of 
calcium,  magneshmi,  and  iron  should  mix,  under  certain  ooadi* 
tioBs  of  temperature  and  pressure,  with  waters  saturated  with 
carbonate  of  soda,  and  ecmtafaiing  more  or  less  of  sulphate  of  soda, 
and  the  result  would  be  a  deposit  of  magnedan  Umestooes,  anhj- 
diites,  red  oxide  of  inm,  and  rock  salt.  If,  then,  the  great  natsral 
solvent  water  convey  the  dissdved  mineral  matter  through  Hm 
mass  of  the  earth,  and  the  magnetic  forces  operate  upon  it  in  its 
passage,  many  of  those  peculiar  assemblages  which  are  so  striking 
in  the  crust  of  the  earth  must  be  directed  to  distinct  points  of 
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depondoiiy  whe^r  in  veins  or  in  canities  i  and  tJiiis  we  obtafai 
iae&er  exj^anation  of  that  phenomenon,  so  remai^ble  in  metal- 
Hf efoos  deposits, 

Mr.  Wbs.  Mallet  read  a  paper  on  the  aoriferoos  district  of 
WI^Jow,  and  deacribedy  in  detc^  the  yarious  miaerals  associated 
legetiier  in  tiie  anriferons  sand.  Although,  m  part,  ^ese  nunerals 
bad  been  before  Botioed,  such  a  snccinct  description  of  them,  and 
Sndi  accurate  identifioations,  were  most  Interesting  and  yalaable. 
The  association  of  gold  with  platinmn  and  tin,  and,  in  other  districts, 
^ih  teUnrinm,  paUadimn,  &c,  is  one  of  those  mineralogical  facts 
whidk,  though  closely  connected  with  the  operation  of  some  of  the 
elementaij  forces  which  have  acted  on  the  earth's  crust,  cannot  be 
satisfactorily  explained.  In  like  manner  the  auriferous  veins  have, 
in  all  countries  where  they  exist,  been  found  either  in  plutonic  or 
metam<»phic  rocks,  and  principally  in  the  latter,  which  seem  to  be 
the  natural  or  primary  habitats  of  such  metals,  as  well  as  of  some 
others  which  are  also  abundant  from  probably  secondary  segrega- 
ti<Hi  or  d^»esit  in  more  recent  strata;  and  it  may  be  reasonably 
inferred  that  their  introduction  into  the  veins  was  due,  in  part,  to 
the  causes  which  induced  metamorphic  change  in  the  rocks  con- 
taining them,  and  which  were  probably  ia  part  magnetic 

The  gold-bearing  strata  of  Brazil  are  stated,  in  Mr.  Kenwood's 
memoir  on  i^e  metalliferous  or  gold  deposits  of  tiiat  country,*  to 
consist  of  granite,  talcose,  and  day  slates,  and  a  granular  rock  of 
quarts  and  talc,  called  itacolumite.  These  are  followed  by  the 
jacotinga,  which  is  the  principal  auriferous  rock,  and  is  compoaed, 
£ir  the  most  part,  of  specular  iron  ore  and  oxide  of  mangaaese, 
bat  sometimes  contains  talc,  mica,  and  quarts.  The  gold  is  either 
disseoEiinated  through  the  rock  and  in  the  diort  uncopnectad 
strmgs  and  masses  in  and  forming  integral  parts  of  the  strata,  or 
disposed  in  veins  or  in  vein*like  masses. 

The  gold  of  Brazil  is  siunetimes  alloyed  with  palladium,  silver, 
and  platinum}  sometimes  it  is  mixed  with  native  copper,  and  some- 
times with  large  quantities  of  tellurium.  The  solphuret  of  bis- 
Brath  has  also  been  occasionally  found.  Crystallized  gold  is  rare, 
and  daieAj  occurs  in  the  beds  of  rivers.    Iron  ore  of  the  richest 

•  Mr.  John  Hsawood,  F.R.S.,  F.O.S.    Jsmieson's  Jwumsl,  Jan.,  1851. 
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kind  is  inexhatstible  in  quaniitj.  The  aatlior  faad  never  seen  % 
cfoBs-yein,  though  he  was  informed  by  an  intelligent  Grermaa 
engineer  that  wide  granitic  veins  traverse  the  gold  vein  at 
Candonga.  I  have  referred  to  this  district  as  it  illustrates  the 
gecdogical  connexion  of  the  gold  of  Wicklow  ;  and  in  the  croas 
granite  v^ns  we  have  an  indication  that  the  phenomena  of 
metamorphio  change^  and  the  formation  of  metalliferoos  veina 
were  probably  closely  connected  with  the  protrusion  of  the  rock 
in  which  they  occnr. 
Mr*  MaUet^s  aaalysLs  gives  the  proportions  of  Wicklow  gold  >-^ 

Gold, 92-32 

SUver, 6-17 

Iron, 078 

99-27 

Or  neglecting  the  iron,  8^  atcmis  of  gold,  and  1  atom  of  ^ver* 
The  Califomian  gold  yields,  according  to  the  analyses 

of  T.  Oswald,  of  B.  D.  Henry, 

Gold,  .  .  .  90^7  •  .  .  9001 
Silver,.  .  .  9H)3  «  .  •  901 
Copper,        •        •        —     •        •        •      086 

100-00  *       99-88 

The  Wicklow  gold  is,  therefore,  considerably  richer  than  that  of 
Califbmia,  though  resembling  it  in  its  constitution. 

Of  twenty-five  minerals,  including  two  varieties  of  garnet, 
associated  with  the  gdd,  Mr.  Mallet  notices  platinum,  titanic  iron, 
siUphuret  of  molybdenum,  U^mue,  zircon,  the  small  manganesian 
garnets  and  augite,  as  new  to  this  locality ;  and  directs  especial 
attention  to  the  great  abundance  of  tinstone,  both  as  seeming  f& 
point  to  the  probable  existence  in  the  surrounding  district  of 
masses  of  this  valuable  ore,  and  as  in  itself  promising  to  pay  fof 
its  separation  from  the  sand. 

The  great  interest  which  has  recently  been  attached  to  this 
valuable  metal  by  the  discovery  of  the  rich  deposits  of  CaHfomia, 
requires  some  notice  of  its  history,  and  will  justify  me  in  offering 
a  few  remarks  on  the  practical  bearing  of  this  discovery*    Gold, 
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pvecioiisatitiBy  oeeurs  fi»  orore  fireqnaiiily  than  is  tiauiAy  believed* 
Mr.  Robert  Allan,  in  bis  Mannal  of  Hineralogji  thus  speaks  of 
it :— «*'  Grold  is  not  an  nnoommon  metal ;  that  is  to  say,  there  ia 
none,  exeept  iron,  more  nniyecsally  dissemioated,  although  <^ten 
in  such  minute  quantities  that  its  presence  can  only  be  aseertained 
after  pounding  and  washing.  It  occurs  both  in  veins  and  beds^ 
In  nodules,  plates,  and  small  crystals,  coating  the  cavities  or  inter* 
speised  in  quartas,  but  more  frequently  in  the  sand  of  rivers,  in 
valleys  and  plains  into  which  it  has  been  conveyed  from  the 
deeomposition  of  auriferous  rooks.  This  is  particularly  the  case 
In  Braail,  Mexico,  and  Peru,  where  it  is  sometimes  met  with  in 
masses  of  several  pounds  weight.  In  Siberia,  too^  it  occurs  in  a 
similar  alluvium  or  sand,  in  the  country  eastward  of  the  Ural 
mountains,  where  masses  of  eight,  ten,  or  sixteen  pounds  have 
oeoaaioaally  been  discovered*  In  Transylvania  a  ocmsiderable 
4^pian^tj  of  gcAd  is  obtained  bom  stream  woriDB,  near  Her<f 
majmstadl  In  the  Wicklow  mountains  of  Ireland,  and  at 
Lrtadhillft  in  Scotland,  it  occurs  in  alluvial  soil,  and  in  many 
distriets  ci  Germany  it  presents  itself  under  similar  drcumstanoes. 
My  fiUher^s  coUeetibn  contains  a  is^Mcimen  of  a  light  yellow  oc^oor, 
weighing  nearly  eight  sovereigns,  from  the  Breadalbane  estate, 
near  €^len  Coich,  in  Perthshire.  In  some  places,  as  at  Yorospatak, 
near  Abrudbanya,  in  Transylvania,  the  rock  ai^>ears  imi»egnated 
with  small  portions  of  gold,  which  occur  crystallized  and  in 
dender  plates  disseminated  through  the  mass.  The  mines  of 
Hungary  and  Transylvania,  Cremnitz,  Schemnitz,  Posing,  B^sa, 
Magorka,  Nagyag,  Offenbanya,  and  Boitza,  are  all  worked  for  thia 
metal,  oecasionally  affording  the  most  splendid  specimens ;  and  in 
Sattaburg,  and  thence  along  the  chain  of  the  Alps,  as  far  as  Ia 
Gbvdette,  near  Allemont,  in  Dauphine,  there  are  numerous  other 
lents  of  a  similar  description.  The  Russian  and  Siberiaa 
have  also  latterly  afforded  considerable  quantities  of  gold  ( 
and  to  the  United  States  it  promises  to  be  a  mineral  product  id 
floae  importance.'' 

Of  its  more  general  history  M.  Virlet  (Coup  CEd'il  General 
ei  Stalistiqiie  sur  la  Metallurgic)  gives  the  following  interesting 


OOe  disoovery  of  gold,  like  that  of  irosi,  c<^per,  lead,  meroilry^ 
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ttiiy  and  silTeTy  dates  from  the  remotest  antiquitj.  la  the  eariiet 
ages  the  greater  portion  of  gold  was  supplied  hj  some  provinces 
of  India^  and  other  countries  in  the  south  of  Asia,  to  which  the 
Phoenicians  sent  their  caravans,  in  order  to  exchange  for  it  thair 
manufactures  I  and  it  appears  certain  that  this  maritime  people 
traded  for  gold  with  the  barbarous  natives  of  the  southern  ooaat 
of  Africa,  as  they  did  for  precious  stones  with  the  natives  of 
Ceylon.  In  Lydia,  Mount  Tmolus  and  the  Pactohu^  a  river  so 
celelR«ted  by  the  poets,  supplied  a  considerable  quantatj  to 
Greece,  where  it  was  used  in  the  statues  of  the  gods,  and  in  deco- 
rating the  t^nples."  M*  Aug.  Perdonnet  and  M.  Yitlet  think  it 
probable  that,  in  these  remote  epochs,  the  practice,  still  in  uas^ 
was  adopted  of  placing  the  skins  of  sheep  in  the  course  of  aa 
auriferous  stream,  by  which  the  scales  and  fragments  of  gold 
carried  along  by  the  curr^it  were  interoq»ted  and  secured;  and 
that  the  allegorkal  fiEtble  oi  the  Golden  Fleece  originated  in  this 
custom.  Egypt  furnished  large  quantities  of  gold,  the  Egyptiaas, 
acooiding  to  Herodotus,  overturning  mountains  in  their  search  for 
the  metaL  From  the  mines  of  the  chain  of  mountains  whieh 
separates  Thrace  from  Macedonia,  Philip  king  of  Macedon^ 
obtained  annually  more  than  1,000  talents  of  gold,  or  about 
£32&fi00  steriing,  by  the  aid  of  which  he  succeeded  in  corrupting 
the  Grreeks,  and  reducing  them  to  subjugation,  thereby  preparing 
thev^yfbrtheconquestsofhisson,  Alexander  the  Great.  (Itis,al 
kast,  gratifying  to  think  that  the  treasures  in  this  metal  now  flowing 
into  the  social  current  will  be  used  for  great  commercial  rather  than 
military  triumphs,  and  be  made  conducive  to  the  advancement 
of  civilization.^  About  this  epoch  the  PhcBuicians  having  aeiasd 
en  the  temple  of  Delphos,  carried  off  the  accumulated  gold  vHiioh 
had  resulted  from  the  offerings  of  the  kings  of  Lydia  at  the  shrine 
of  Apdlo^  and  the  quantity,  therefore,  of  the  metal  so  increased 
in  exchange,  as  to  rise  to  a  proportion  of  one  to  ten  as  ccmipared 
to  silver  instead  of  one  to  thirteen,  as  had  been  its  previous  pro* 
portion.  In  Europe  (Spain  and  Transylvania)  gold  was  aba 
obtained  from  a  remote  epoch. 

The  rarity  of  gold,  combined  with  ito  ductility,  its  malleabiHtyr 
and  the  ease  with  which,  in  consequence,  it  can  be  worked,  oanaed 
it  be  sdected,  with  silver  and  oopper,  as  the  best  renresen* 
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tgtWe  Gf  weftlih — thai  is,  of  the  ca^tal  or  ftccnimilated  tesults  of 
hlMur  of  all  nations.  Such  a  system  natufallj  replaced  the  eiim* 
bimts  exchanges  in  kind,  which  conld  only  suit  the  rudest  state 
oi  society ;  and  though  iron  has  also,  with  other  substances,  been 
used  as  a  means  of  exchange,  these  three  metals  (to  which  may 
now  be  added,  as  an  experiment,  platinum)  harve  become  the  money 
or  representative  of  value  of  all  civilised  nations. 

The  anriferoos  sands  of  Brazil  extend  over  a  large  space,  and 
gold  is  abundantly  found  in  them,  mixed  with  platinum,  the 
dtaniond,  &c  In  a  similar  manner,  it  is  from  such  sands  that 
most  of  the  gold  of  Chili,  Columbia,  New  Grenada,  Mexico* 
Pern,  the  United  States,  and  Hungary,  Transylvania,  Siberia, 
and  the  Oural  diain,  dtc,  is  obtained ;  and  also  probably  the  gold 
of  scntbem  Asia  found  in  the  Indian  Archipelago,  that  of  Africa 
which  occurs  principally  In  Kordofan,  and  that  obtained  between 
Darfour  and  Abyssinia,  in  the  neighbourhood  of  Bambouck,  and 
at  tlie  foot  of  the  mountains  which  give  birth  to  the  Nile,  the 
Smegal,  and  t^e  Gambia. 

The  mines  of  greatest  importance  in  Europe  are  those  of 
Hungary  and  Transylvania,  the  Russian  mines  being  in  ALsia,  in- 
ih9  chains  of  the  Caucasus,  the  Altai,  and  the  Oural.  Thibet, 
which  produced  gold  in  the  earliest  ages  of  the  world^>4is,  accord* 
ing  to  Heeren,  the  Phoenicians  traded  for  it  there  as  well 
as  in  several  regions  of  India — still  continues  to  export  to 
China  and  Bengal  large  quantities,  as  well  as  diamonds,  pearis, 
cc^jper,  cinnibar,  lead,  iron,  white  lead,  &c.,  for  which  they  receive 
in  exchange,  mercury,  porcelain,  gold  and  silver  stuffs,  coined 
money,  &g.  Nepaul  alone  receives  from  Thibet  about  J&210,000 
worUi  oi  gold  eveiy  year,  the  greatest  portion  of  which  is- 
swallowed  up  in  ornaments  both  of  women  and  men.  In  British 
India  gold  has  been  found  both  in  the  beds  of  rivers  and  in  the 
miperficial  alluvia  in  sufficient  abundance  to  be  worked ;  and  the 
gold  **«Kggings''  ci  Calcutta  have  been  long  known,  and  are  now 
BObjected  to  proper  inspection  and  regulation.  The  auriferous 
soil  of  India  is,  however,  very  poor  as  compared  to  the  sands  of 
yieli£ng  only  about  ^g  of  the  quantity  of  gold  £br  the 
weight  of  alluvial  matter.  The  gold  mines  of  Spain,  though 
of  gsaal  antiquity,  have,  like  those  of  France,  ceased  to  be  of  any 
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importance,  though  many  European  rivers,  like  the  Pactohu  of 
the  ancients,  produce  auriferous  sands,  which  lead  oceadonally  to 
lucrative  "diggings"  or  explorations.  Amongst  these  rivers  are 
the  Rhine,  the  sands  of  which  contain  also  a  small  quantity  oi 
platinum,  the  Rhone,  the  Herault,  the  Garonne,  and  many  others, 
including  some  of  the  rivers  of  Germany,  Spain,  continental 
Greece,  Macedonia,  and  Thrace. 

In  the  United  States  of  America  the  exploration  for  gold  has, 
independently  of  Califomia,  greatly  advanced  since  1824,  when  it 
supplied  to  the  federal  mint  only  about  £1,095  worth  of  gold, 
whereas  in  1837  it  yielded  about  Jei95,850  worth*  The  slates 
which  yield  the  gold  are  North  Carolina,  which  produces  about 
half  the  quantity  obtained,  Maryland,  Virginia,  Georgia,  Ten- 
nessee, and  Alabama — states  which  form  the  south-west  of  the 
American  Union ;  and  it  is  supposed  that  the  production  is  about 
double  the  quantity  actually  coined  at  the  mint.  According  to 
M.  Eschwege,  the  gold  extracted  in  Chili  doubled  in  quantity 
from  1752  to  1761,  when  it  amounted  in  value  to  about 
£1,682,900  sterling — a  rate  of  production,  however,  which  it  has 
long  since  ceased  to  maintain,  having  probably,  in  common  with 
the  other  South  American  mines,  diminished  to  at  most  one-hal£. 
It  is,  then,  at  a  time  when  the  returns  of  all  the  old  exisdng 
gold  mines,  excepting  those  of  Russia,  have  fallen  to  a  very  low 
ebb,  that  Califomia  has  been  unveiled  to  the  speculatist,  and 
beckoned  to  its  rich  bosom  thousands  of  the  adventurous  youths  of 
both  Europe  and  America,  there  to  seek  the  coveted  gold. 

To  form  a  just  idea  of  the  effect  which  this  new  source  of  gold 
will  have  on  the  interests  of  society,  it  is  necessary  to  inquire  into 
the  absolute  products  of  the  older  sources  of  supply,  and  to  ascer* 
tain  their  relation  to  the  wants  of  society. 

Mr.  Henwood  states  that  sixty-three  millions'  worth  of  gold  had 
been  extracted  from  the  mines  of  Brazil,  which  were  first  known 
to  the  Portuguese  in  1695.  To  the  end  of  1846^  the  Russian 
gold  washings  had  yielded  about  twenty  millions.  Sir  B.  L 
Murchison  considered  the  returns  from  Cidifomia  to  be  about  one 
and  a-half  million  per  annum ;  and  the  latest  Russian  accounts 
show  a  production  of  more  than  three  millions  annually,  beings  as 
well  as  the  Califomian  mines,  on  th^  increase.    The  coinage  at 
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^  United  States'  mint  in  Philadelphia  shows  a  deposit,  in  1850,  of 

31,600,000  dollars'  worth  from  CaliforDia, 
1,650,000  „  from  other  places, 

33,150,000 

So  that  California  famished  to  the  Philadelphia  mint,  in  1850, 
£^562,500  of  gold — a  quantity  which  probably  exceeds  that  fur- 
nished from  the  rest  of  the  world,  and  also  that  furnished  by 
all  Sooth  America  in  any  one  year.* 

The  money  capital  of  Europe  alone  has  been  estimated  at  about 
£214^791,667.  If^  therefore,  California  continued  to  produce  at 
the  extraordinary  rate  of  1850,  it  would  double  the  present  capital 
of  Europe  in  about  thirty-five  years ;  but  there  is  little  reason, 
from  the  experience  of  former  gold-mining  districts,  to  anticipate 
a  ftimilarly  continued  production.  Let  it  also  be  remembered  that 
population  increases  almost  in  the  same  ratio,  and  that  the  wants, 
therefore,  of  the  commercial  world  almost  keep  pace  with  the 
Califoznian  supply. 

There  is  also  an  important  deduction  to  be  made,  namely,  the  loss 
by  wear  in  circulation,  accidents,  &c.,  which  has  been  estimated  at 
about  three-fourths  per  cent.,  or  on  the  money  capital  stated  above 
£1,610,937  annually ;  and'  if  the  money  capital  of  America  were 
added,  the  loss  could  not  be  less  than  £1,800,000 ;  but  to  this  should 
be  also  added  the  quantity  of  the  precious  metals  used  in  ornaments, 
dEc^  Triiichhas  been  estimated  at  about  £6,250,000,  and  it  will  then 
a^iear  that  the  annual  consrmiption  amounts  to  about  J^8,000,000. 

As  the  supply  of  silver  has  diminished  materially,  we  may 
therefore,  as  yet,  consider  this  new  source  of  supply  in  gold  as 
fixrtunately  coming  in  to  relieve  a  growing  scarcity  of  the  precious 
metals,  although  it  must  ultimately,  if  continued,  disturb  the  rela- 
tion which  now  subsists  between  the  money  values  of  silver  and  gold. 

I  trust  when  the  great  importance  of  the  subject  is  considered, 
as  well  as  the  vast  social  result  which  has  already  followed  from 
the  discovery  of  Califomian  gold,  you  will  excuse  me  for  thus 
pladng  it  before  you  in  detaiL  A  new  State  has  now  been  added 
to  the  American  Union,  and  that  region  which,  only  a  few  months 
^ce,  was  one  of  disorder,  is  now  ruled  with  equity  and  decision, 

'Hampshire  Telegraph.    January  25, 1651. 


and  ^  retnnis  of  labour  are  iiraiired  by  a  prt^per  distribaiioii  of  > 
the  land  to  be  searched. 

The  mode  of  distribution  of  some  minerals  may  be  illustrated 
by  the  occurrence  in  sea  water  of  silver,  copper,  lead,  and  of  silver 
in  plants  and  organic  structures.  It  may  be  reasonably  supposed 
that  just  in  proportion  as  a  metal  is  more  easily  acted  upon  by 
those  chemical  solvents  which  are  spread  through  nature,  it  wiH 
be  conveyed  firom  one  division  to  another  of  the  mmeral  klng^ 
dom.  It  is,  indeed,  with  the  mineral  as  with  the  <nrganic  fossil, 
that  its  distribution  hem  the  original  place  of  its  first  appearance 
will  be  advanced  by  the  facilities  of  dispersion  afforded  to  it 
Silver  is  an  illustration  of  this  princi{de,  as  it  is  one  of  the 
elements  most  diffused  amongst  metallic  minerals.  Messrs*  Ifala- 
guti,  Durocher  and  Sarzeaud,  have  been  led,  fix>m  a  consideratiott 
of  this  diffusion,  as  well  as  from  the  ease  with  whidi  silver  com- 
bines with  chlorine,  even  in  contact  with  salt  water,  and  its 
chloride  dissolves  in  other  chlorides,  especially  chloride  of  sodium^ 
and  the  powerful  action  of  sea  water  on  its  sulphuret,  to  sedk  for  this 
metal  in  sea  water;  for,  as  these  authors  observe,  if  the  sulphurets  of 
lead,  iron,  zinc,  and  copper,  with  which  sulphuret  of  silver  is  so  often 
associated,  are  all  acted  upon  hy  sea  water,  and  their  resuHiitg 
chlorides  are  all  soluble  in  that  water,  how  can  it  be  doubted  thai 
the  metals  themselves  must  be  present  in  that  menstruum  whieh 
washes  so  many  different  strata,  and  which  holds  in  solution  more 
than  one-third  of  the  known  elementary  substances.* 

Following  up  the  search  founded  on  these  princij^es,  lite  authors 
succeeded  in  discovering  silver  in  the  salt  procured  directly  firom 
the  water  itself,  and  copper  and  lead  from  fuci  which  had  extracted 
ihem  from  the  water,  but  failed  in  obtaining  zinc :  iron  had,  of 
course,  long  been  known  as  a  constituent  of  sea  watar. 

The  mean  of  thirteen  experiments  gave  half  a  milHgramme  of 
silver  for  50  litres  of  sea  water,  so  that  100  litres  would  have 
yielded  one  milligramme ;  and  if  we  speak  approximatrrely,  and 
call  the  litres  kilogrammes  (one  litre  of  sea  water  weighing  more 
than  one  kilogramme)  the  proportion  of  silver  is  too.&fa.Tnny^ 
that  is,  one  myriametre  cube  of  sea  water  contains  1000  Hlo^ 
jgrammes  of  silver,  a  quantity  below  the  truth,  as  much  of  it  must 

*  Aimalee  de  Chimie.    Febniaiy,  J86a 
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Bog^li  ineesiirea  tliis  would  amoiuii  to  £»4(X)lb8.  in  aboot  216^ 
oUHcraiieg— A  ijoantity  small,  thoi^  umj^y  sufficient  to  ostabli^ 
tbe  feet)  which  the  author  had  also  done  hj  the  ordinary  ?ffagtiiCTi 
of  0a^>luireted  hydrogen. 

The  Tesearoh  was  now  extended  to  marine  plants  the  power  of 
which  to  condense  and  retain  within  their  tissaes  the  elements  of 
the  medium  in  whioh  they  Tegetate,  had  been  so  fully  ^^iMirfwd 
in  respeei  to  iodine  and  many  other  mineral  substances. 

From  St.  Male  the  authors  obtained  a  mass  of  aea  weed%  £rom 
which  they  extracted 

Fucus  ConaliculatuSy 
„      Yesiculosus, 
,,      Serratus, 
,1      C^ramoides, 

Ul^a  Ccmippessus. 

These  were  dried  and  reduced  to  ashes  with  the  utmost  care,  and 
by  preliminary  experiments  it  was  ascertained  that  they  centred 
of  soluble  and  insoluble  substances  the  {bllowing  proportions : — 

BQlable^.  latolnbla. 

Fucus  Canaliculatus,  •  .  75  •  •  .25 

Yesiculosus,  .  .  53  .  .  .47 

Serratus,   .  •  .  41  .  .  .59 

y,       Ceramoidesy  .  •  35  .  »  «    65 

„      Nodosum    .  .  .  62  .  .  .38 

TTlva  CompressuSy  .  •  41  •  .  .59 

«  ¥ 

The  ^eoferiaents  were  now  made  in  the  diy  way^  and  the  mbuU 
•f  six  aqadtyses  were  as  follows  t — 

1.  Adbet  of  Fncus  SerratuSy  iao.graniniBi, 
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Button  of  Silirer,  . 
2.  Ashes  of  Fucus  Ceramoides, 

Button  of  Silver,  • 
S.  Ashes  of  Fucus  Nodosus, 

Button  of  Silver,  . 
4^  5.  The  fiihrer  was  also  inf4>preciabk  by  wetghti  cndin  6 


<M)01  n 
100        „ 

OOOl  „ 
100  „ 
imponderable 


84 

From  the6e  experiments  it  is  eyident  that  all  the  fnci  experi* 
mented  upon  contained  silyer ;  and^  setting  aside  those  in  whidi 
the  quantity  obtained  fixmi  100  grammes  of  ashes  was  inai^»re- 
eiable  hj  weighty  it  is  evident  that  the  qoantitj  is  reallj  yery 
considerable^  amounting  in  fucus  serratus  and  fucus  ceramoides  to 
fGuhoJS  P^^  ^^  ^^  weight  of  the  ashes.  In  other  words^  one 
pound  of  silver  would  have  been  produced  from  100,0001bs.  of 
ashes ;  and  when  we  compare  this  comparatively  great  quantity 
with  the  minute  quantity  contained  in  the  sea  water,  how  strik- 
ingly and  beautifully  analogous  is  the  assimilation  of  the  metal  in 
this  case  to  that  of  carbon  in  ordinary  plants. 

The  authors  then  proceeded  to  the  examination  of  land-plants, 
andy  making  their  experiments  on  those  plants  not  subjected  to 
the  action  of  manures,  which  might  have  introduced  silver  into 
their  tissues,  conclude  generally  the  presence  of  silver  in  plants — a 
fiu^t  which  is  perfectly  in  accordance  with  the  general  diffusion  of 
silver  throughout  nature^  and  its  association  with  most  metallic 
minerals.  The  waters  of  springs  percolating  through  mineral 
masses  dissolve  more  or  less  of  their  chlorides,  sulphates,  nitrates, 
and  other  soluble  salts,  which,  reacting  in  their  course  on  metallic 
minerals,  carry  away  in  solution  more  or  less  of  them ;  and,  though 
the  quantity  may  not  be  appreciable  when  sought  for  in  so  dilute 
a  solution  as  the  water  of  springs  or  rivers,  it  becomes  recognizable 
when  condensed  and  accumulated  in  vegetables. 

It  is  thus  that  whilst  the  great  forces  of  nature — combining, 
doubtless,  electricity  and  magnetism — have  been  probably  the 
agents  for  separating  from  the  earthy  mass  metallic  substances, 
and  collecting  them  in  the  veins  of  massive  and  metamorphic 
rock%  the  chemical  powers  ci  matter  have  been  called  into  action 
to  remove  the  metals  from  their  places  of  deposit^  and  to  spread 
them  over  the  sur&ce  of  the  earth ;  and  when  these  powers  fail, 
the  ordinary  atmospheric  agencies  supply  their  place,  and,  as  in 
gold  and  its  associate  metals,  the  distribution  is  e£^ted  by  mecha- 
nical attrition  and  fluviatile  transport. 

There  is  one  objection  to  these  results  which  the  authors  antici- 
pate and  answer;  namely,  that  the  presence  of  silver  in  the 
aea  may  be  consequent  on  the  operations  of  man;  but  to  this 
it  may  be  replied,  that  if  the  whole  of  the  sea  c<mtains  the  fxapoc* 
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Hon  deienniiied  by  their  experiments,  the  total  quantity  of  ailver 
would  be  2,000>000  tons,  a  quantity  probably  exceeding  all 
-which  has  been  extracted  by  man  from  the  earth :  and  even 
to  cany  the  experiments  beyond  the  age  of  man,  the  authors 
examined  some  rock-salt  from  the  mines  of  Lorraine,  and 
obtained  from  three  kilogrammes,  or  seven  pounds,  a  distinct 
button  of  silyen  Whilst,  however,  this  salt  resembles  the  salt  of 
our  present  ocean  in  this  respect,  it  differs  from  it  materially  in 
eoniaining  only  traces  of  sulphate  of  magnesia,  without  the 
muriate  of  that  base,  and  in  not  as  yet  having  produced  either 
iodine  or  bromine,  a  &ct  which  ought  not  to  be  overlooked  in 
qpeeulatiims  on  the  origin  of  such  masses  of  rock-salt.  In  expe- 
rimenting on  coal,  the  authcnrs  failed  to  discover  such  a  quantity 
ef  silver  as  could  be  considered  independent  <^  accidental  causes  s 
nor  is  this  surprising,  as  the  vegetable  matter  forming  the  coal 
was  doubtless  deposited  under  circumstances  which  facilitated, the 
removal  of  any  mineral  matter  with  which  it  might  have  been 
impregnated.  They  were,  doubtless,  estuary  and  not  marine 
deposits. 

The  proportion  of  lead  in  the  ashes  of  sea-weeds,  of  which 
fbcus  serratus,  nodosus,  and  ceramoides  formed  the  greater  part, 
was  determined  to  be  xm^innT  graiBnies,  and  in  like  manner  the 
presence  of  copper  was  also  determined.  This  remarkable  fact, 
that  these  three  metals — silver,  copper,  and  lead— are  present  in 
sea-water,  is  the  natural  result  of  their  great  diffusion  in  nature, 
and  the  ease  with  which  they  are  acted  upon  by  water  either 
actually  salt,  or  which  contains  more  or  less  of  the  chlorides  of 
sodium,  Ac,  such  as  is  the  case  with  the  springs  which  circulate  in 
the  upper  portions  of  the  crust  of  the  earth.  I^  then,  the  presence 
of  silver,  copper,  and  lead,  has  been  demonstrated  both  in  the 
ancient  and  in  the  present  oceans,  such  results  are  entirely  con- 
fnmable  to  the  laws  of  nature. 

We  may  add,  that  the  presence  of  gold  in  plants  was  also  long 
since  stated  by  Becker  and  Hunkel,  but  has  not  been  confirmed 
bj  subooquont  experiments.  Silver  was  discovered  by  Messrs. 
Malaguti,  dec,  in  the  blood  of  an  ox.  Lead  and  copper  have  also 
been  found  in  animal  tissues,  but  are  supposed  to  occur  only 
•ccideptally  j  and  even  as  regards  iron,  which  k  present  in  almost 


tH  organic  stnMtnnes,  and  manganese  wkich  is  frcqugntiy  piweif t^ 
Meaare.  A*  Chevalier  and  £.  Cottereau  are  of  opinion:  that  tSm 
qnantidee  ore  so  variable  that  thejr  cannot  be  considered  esaential 
elements  of  oi^ganic  tissues,  but  merely  as  the  result  of  pecailiar 
food  andcireumslanees.* 

1^  does  not  appear  to  me  that  tlie  great  importance,  asa  gex&iN 
gical  facty  of  the  general  diffusion  of  the  alkalinic  chlorideBy 
brcmudes,  $md  iodides,  has  been  sufficiently  appreciated.  The 
decent  dneorery,  by  M.  Cfaatin,  of  iodine  in  running  fresh  water 
Mreams^  in  fresh  water  plants,  and  in  coal  or  the  relics  of  ancient 
Vegetation,  adds  additional  weight  to  it.  The  difiusian  of  eembi-^ 
nations  of  borine  is  an  analogous  and  equally  interesting  &et# 
Tliat  element,  like  fkiorine,  is  comparatively  rare  in  nature,  and 
yet  is  widely  difiRised.  Rammelsbergf  has  given  accurate  analysea 
of  the  miiieral  tourmaline,  which  contains  both  fimnine  and  boracic 
acid,  fi^iHn  tbirty  different  localities  of  die  eid  and  new  worid,  in 
most  of  which  the  quantity  of  boracic  acid  varies  from  seven  to 
nine  per  cent.,  whilst  the  mean  result  gives  about  two  atoms  of 
boracic  acid  to  seven  atoms  of  silicic  acid.  I  will  not  follow  tivor 
author  through  his  interesting^  discusdon  of  the  variatHms  in  the 
acids  and  bases  of  the  mineral^  bat  merely  state  that  he  has  beed 
enaUed  to  form  Ave  distinet  groaps>  classed  under  the  two 
following  heads  u— 

A«  Brown  and  black  tourmaliaes^  without  Iithia. 

1.  Magnesia  tourmaline. 

2.  Mi^fnesia  and  iron  tourmaline. 

3.  Ircn  tourmaline. 

B.  Blue,  green,  and  red  tourmalines,  with  lithia. 

4.  Iron  and  manganese  tourmalines,  biue  and  green, 

5.  Manganese  toumtaline,  red. 

l|y  object  is  to  point  especially  to  tfie  presence  of  bei*acio  actdl 
(a  substance  which  is  known  to  be  emitted  from  volcanoes^  op  vol* 
canic  vents,  such  as  the  vapour  springs  of  Tuscany*  described  bjfE 
Sir  R.  MurchiscHi)  in  the  mmeral  matter  of  so  many  partis  of  tte 

^  Annales  D^y§^enn©  Pablfque.    July,  1841?. 
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earth's  dust  so  widely  remote  from  each  other,  b  a  hci  <^  high 
mterest.  The  probable  agency  of  the  volatile  chlorides^  fluoridesy 
aaad,  we  maj  saj,  borides,  has  been  already  discnssed  in  explana- 
tion of  the  formation  and  association  of  miner^ ;  and,  in  respect 
to  the  extraoi*dinarj  diffusion  of  the  compounds  which  are  the  re- 
sults of  their  action  on,  and  combination  with,  mineral  matter,  it 
seems  impossible  to  denj  that  so  general  an  effect  must  have  had 
a  commensuratelj  extensive  cause.  Is  it,  then,  impossible  that 
sudi  gaseous  bodies  maj  be  imprisoned  below  the  consolidated 
crust  of  the  earth  in  a  state  of  liquid  condensation  ? 

After  having  thus  shown  that  minerals  and  metals  are  most 
important  geological  elements,  I  may  for  a  moment  dwell  with 
gratification  on  the  Catalogue  of  the  Sin^>le  Minerals  of  Trinitj 
College,  so  ably  completed  by  your  late  President,  my  learned  and 
reelected  friend,  Dr.  Apjdin.*-  This  catalogue  exhibits  a  praise- 
worthy desire  on  the  part  of  the  University  to  increase  the  mineral 
tauich  of  its  musenm.  In  1807  a  descriptiye  catalogue,  drawn 
1^  by  the  Bev.  Walter  Stephens,  was  edited  by  Dr.  Whitley  Stdces, 
an  eminent  member  of  the  University,  to  whom  the  charge  of  the 
musenm  had  then  been  committed,  and  the  number  of  minerals 
described  was  1,089.  In  1818,  Dr.  Stokes,  in  conjunction  with 
Dr.  lliomas  Taylor,  a  distinguished  botanist,  published  a  second 
catalogue,  when  the  number  of  mmerals  described  was  1,204.  In 
the  present  catalogue  the  number  described  is  1,994,  so  that  it  has 
been  necessarily  a  work  of  great  labour.  It  would  be  out  of  place 
to  examine  minutely  this  catalogue  on  the  present  occasion,  but 
when  I  consider  the  peculiar  qualifications  of  its  author,  his 
extensive  learning  and  his  practical  skill,  I  cannot  but  hope  that 
he  will  make  it  the  text-book  for  further  inquiries  into  the  deeper 
mysteries  of  the  mineral  kingdom.  The  form  and  properties  of 
minerals  are,  in  themselves,  deserving  of  attention  and  study ;  but 
when  we  consider  them  as  elements  of  the  mineral  mass  of  the 
earth,  it  is  necessary  that  we  should  not  merely  divide  the  genera, 
soeh  as  the  silicates,  but  also  the  species,  such  as  felspar,  horn- 
blende, mica,  tourmaline,  dc,  into  distinctive  groups,  in  order  to 


\xfe  Cfttalogue  of  the  Simple  Minerals  in  the  Systematic  CollectioD 
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eonneet  ihem  with  the  rocks  in  which  they  dre  fbmidy  tnd  to  trace 
out  the  mode  of  their  ftNrmation.  Such  is  the  connBe  now  pursued 
hyeniiaent  continental  mineralogists,  and  there  is  no  one  here  who 
oonld  BO  well  under^ke  the  task  as  Dr.  Apjohn.  With  him,  then^ 
we  may  hope  and  believe  ''  that  the  growing  taste  for  chemical 
and  mineralogical  studies  within  the  Uniyersity  wiU  be  stimulated 
And  extended  by  the  ready  access  which  the  students  haye  to  its 
mineral  collection,  and  that  it  will  contribute  to  the  cultiyaition  of 
ihe  natural  sciences^  an  object  in  which  the  heads  of  the  Unirersity 
have,  for  several  years,  manifested  an  especial  interest;*  an 
ol^eet,  too,  let  me  add,  which  fully  deserves  the  enlightened 
support  it  receives  from  the  University  of  Dublin,  and  from  o^mr 
similar  institutions,  as  the  study  of  the  natural  sciences  cannot  be 
pursued  philosophically  without  obtaining  glimpses  of  the  fbrmative 
eauses  which  have  operated  under  the  control  of  a  supreme  int^- 
ligenee  in  the  production  of  such  great  effects. 

From  the  contemplation  of  causes  which  act,  as  it  werd,  tinseea, 
we  naturally  torn  to  those  which  are  more  palpably  manifested  in 
their  efiects,  and  of  these,  water,  as  a  physioid  agent,  is  one.  In  a 
short  paper,  which  I  read  on  the  10th  April,  1850, 1  described  some 
remarkable  inequalities  of  the  sea-bottom  of  the  present  Portsmoutli 
harbour  during  the  tertiary  epoch,  which  I  illustrated  by  the  dif* 
ferences  obtained  in  three  Artesian  borings  at  rdj  riiort  dis- 
tances from  each  other.  In  the  fimt,  at  the  victualling  yard  neai^ 
Gksport,  the  superficial  clays  and  sands,  and  two  gresrt  beda-^tM 
one  87  and  the  other  100  feet  thick — of  the  London  clay  were  pamed 
through,  when  an  abundant  supply  of  water  was  obtained  at  31 2  Mtc 
In  the  second,  at  Blocks-house  fort^  one  And  a-quarter  toikt  fpdiB 
the  former,  the  upper  eighty  feet  consisted  of  gravel  similar  to  tW 
shingle  of  the  present  beach,  with  occasional  saad  and  silt^  and  m 
small  bed  of  oj^stetis,  irhich  was  foOowed  l^  the  London  6^f 
divided  into  three  beds  by  sMid^  in  the  one  case  yielding  M/i 
water,  in  the  other  no  water^  as  if  it  were  entii^y  drctanscribed 
by  day ;  at  310  feet  good  water  was  obtained  in  a  bed  of  dean 
sand  tweniy^ur  feet  thick.  In  the  third  weU,  und^rtoken  in  em^ 
of  the  bastions  at  Portsea,  distant  two  and  a^-half  miles  from  the 
Clarettce  Yard  well,  and  with  it,  on  a  line  parallel  to  the  chalk 
escarpment  of  Portsdown,  there  was  only  a- very  slight  superficial 


59 

•cvreiiag  when  tbe  London  claj  f^ppeared,  and  continuing  £br  tke 
dfiptli  of  600  feet,  was,  wifth  the  exception  of  a  few  inches  x)f  inter*- 
irening  liard  sand  without  water,  f <dlo wed  bj  the  pkstic  clay,  ividoh 
flontinned  as  one  uniform  mass  &r  more  than  one  hundred  feet 
more,  or  to  the  depth  of  610  feet,  when  the  borings  enterad  the 
ohalk,  aa4  water  was  obtained,  which  rose  to  within  three  £i^t  of 
the  aurfaoe.  Making  every  aUowance  for  disturbance  of  the 
nnderlying  rocks  by  elevation,  I  must  consider  these  extraordinai^r 
inequalities  as  prmcipally  due  to  the  unequal  wear,  at  successive 
epoebs,  qf  the  ancient  sea-bottom,  and  the  irregular  distribution 
of  ittud  or  ailt  v^n  it. 

Mr.  James  M^Adam,  in  his  papers  of  the  8th  May  and  12th 
Jiipe»  has  given  many  curious  details  which  link  together  the 
fhstnn^iOCW^  strata  with  the  post'^tertiary  detritus  gravel  or  drift.  It  is 
thus  that  oi»  the  Coonty  Down  side  of  the  Lagan,  near  Knock,  a  bed 
ef  elajy  oeeiurB,  whidi  overlies  the  variegated  marl,  ajdd  is  covered 
hj  a  bed  of  gravel  and  sand.  In  this  clay,  at  an  elevation  of  150 
fe«U  occur  specimens  of  nucula  oblonga,  establishing,  with  its 
other  eontents,  an  identity  with  the  ch&y  found  on  the  Antrim  side 
of  the  bay*  at  an  elevation  of  one  hundred  feet,  and  wiih  the  day 
deeertbed  by  me  in  my  Report  on  the  County  of  Derry,  as  occurring 
inland,  at  various  elevations  exceeding  those  here  stated,  along  an 
ancient  chalk  escarpment.  But  the  sand  and  silt,  on  which  the 
greater  part  of  the  town  of  Belfast  is  bailt,  contains  also  the 
nucula  oblonga ;  and  as  there  can  be  little  doubt  that  tbi3  ancient 
midrbank  extends  continuously  with  the  more  reeent  deposits  into 
the  Longh*  tbens  is  a  remarkable  blending  together  of  two  deposits, 
&tti>«t  as  to  age.  Mr.  M'Adam  describes  the  gravel  bed^  or 
nd^ee  which  border  the  Lagan,  and  continue  as  the  boundary  of 
the  Longh  on  the  Down  side,  being  replaced  on  the  opposite  side 
by  a  day  bank ;  aod  he  ooosiders  "  that  the  entire  valley  of  the 
La^n,  along  with  the  Bel&st  Lon^,  has  been  filled  with  gravel 
and  day,  and  covered  with  water,  oompai^tively  shallow,  which* 
gnidoally  deaeendiag  in  level,  has  left  its  marks  behind  in  tbe 
aj^^eanMMes  deocribed."  Mr*  M'Adam  as<?ribes  the  d^pnession  of 
tbe  water,  which  mnst  have  once  covered  these  gravd  ridges  and 
9md  banks,  imt^\y  to  the  wear  of  channels  by  the  wat^,  and. 
its  gradual  smking  qt  letting  out,  and  does  not  think  any  oatas* 
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trophe  or  elevAting  agency  necessary  to  accoont  for  it  H« 
•quoteSy  in  support  of  this  opinion,  the  theory  of  M.  Strefflenry 
who  imagines  that  currents  produced  l^  the  rotation  of  the  eartk 
wear  into  the  sea-hottom,  and  gradually  depress  it,  so  as  to  drop^ 
as  it  were,  down  the  water — a  general  and  shallow  sea  being  Uam 
changed  into  partial,  narrow,  and  deep  seas.  Without,  howeyer, 
in  any  way  questioning  the  changes  which  are  doubttoes  effected 
on  the  sea-bottoms  through  the  agency  of  currents,  some  of  which 
tend  to  depress  it,  and  s(»ne,  by  the  addition  of  drift,  to  elevate  it — 
and  further,  without  doubting  that  many  peculiarities  and  dumges 
in  gravel  and  clay  deposits  may  be  purely  hydrauHc  i^tenomena — 
I  cannot  admit  that  there  is  sufficient  evidence  to  deduce  a  fall  of 
the  mean  level  of  the  ocean  independent  of  disturbances  of  the 
earth's  crust ;  and  I  will  but  point  to  the  great  chain  of  the  Andes, 
a  vast  ridge  of  comparatively  recent  volcanic  matter,  or  matter  of 
eruption,  and  which  is  transverse  to  the  direction  of  currents  of 
rotation,  to  show  that  elevations  must  co-operate  with  depressicniB 
in  producing  great  general  results  of  change  of  leveL  M.  Constant 
Prevost  has,  indeed,  objected  to  the  term  elevation,  as  apparently 
implying  an  unbalanced  protrusion  of  matter ;  but,  of  course,  this  is 
not  the  actual  meaning  of  the  term,  as  there  is,  doubtless,  a  cor- 
responding quantity  of  matter  depressed.  Mr.  M^Adam  enriches 
his  interesting  paper  by  a  detailed  catalogue  of  shdls  found  in  tiie 
silt  and  sand,  and  also  partially  in  s<Mne  of  the  gravd.  His  list 
contains  seventy-one  species. 

In  my  communication  on  Bantry  Bay  I  brought  under  your 
notice  one  of  those  examples  of  the  scratching  of  rocks,  by  the 
passage  over  them  of  sharp  detritic  matter,  the  surface  having 
been  previously  worn  smooth  and  partially  polished  by  a  similar 
action.  The  example,  which  I  described  from  my  own  personal 
observation,  was  taken  ^m  one  of  those  bluff  clay  banks  so 
common  in  Bantry  Bay  the  interior  portion  of  which — meaning 
that  part  within  Whiddy  Island — appears  to  have  been  farmed  by 
denudation  of  a  comparatively  recent  date,  or  subsequent  to  the 
formation  of  post-tertiary  deposits.  The  wear  of  this  great  mass 
of  gravelly  clay  studded  with  boulders,  or,  in  other  words,  of 
boulder-day,  is  still  continuing,  and  must  continue,  so  long  aa 
any  portion  <^  it  remains  within  reach  of  tidal  action.    As  the 
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level  of  the  water  rims,  the  waves  beat  ujxm  the  base  of  the  clay 
di£^  and  gradnall J  undermine  it,  until  at  length  the  top  falls  inland 
for  a  time  the  base  is  protected  by  the  fragments.  When,  however, 
thej  have  been  washed  away  the  work  of  destmction  is  renewed, 
and  slice  after  slice  of  the  cliff  or  bank  is  thus  removed,  until,  at 
length,  the  base  retires  beyond  the  action  of  the  higher  tides,  and 
the  difi^  exposed  only  to  ordinary  atmospheric  agencies,  finally 
crumbles  into  a  slope  fitted  for  the  preservation  of  statical  equip 
Hbrium.  In  the  progress  of  this  wear  it  is  usual  to  find  the 
boulders  and  larger  gravel  of  the  clay  heaped  up  as  water-worn 
flhingle  at  the  base  of  the  cliff,  the  finer  matter  or  clay  having 
been  washed  away.  It  was  at  the  base  of  a  bluff  headland  of  this 
boulder-clay,  which  is  only  exposed  to  the  action  of  the  waves  in 
veiy  high  tides  or  in  storms,  and  is,  in  part,  protected  by  a  bank 
of  water-worn  shingle,  which  had  once  been  imbedded  in  it,  that 
I  observed  a  portion  of  the  rock  laid  bare,  which,  far  from  exhibit- 
ing the  jagged  edges  of  the  strata  habitually  exposed  to  the  wear 
and  tear  of  the  waves,  was  smooth  and  rounded  in  its  surface,  and 
further  marked  by  fine  sharp  scratches,  varying  in  their  parallel- 
ism according  to  the  relative  positions  of  the  slopes  of  the  rock 
and  the  consequent  direction  of  the  scratches.  It  further  appeared 
to  me  that  these  scratches  passed  under  the  clay ;  and  I  therefore 
assumed,  as  probable,  that  they  had  been  made  by  substances 
moving  with  or  imbedded  in  the  clay.  It  will  be  understood  that 
I  endeavoured  merely  to  state  a  fact,  and  not  to  describe  histori- 
cally the  phenomena  with  which  that  &ct  would  be  naturally 
connected.  It  is  right,  however,  that  I  should  now  observe,  that 
in  my  Geological  Beport  on  Tyrone  and  Londonderry,  published 
in  1843,  I  have  distinctly  pointed  out  that  the  phenomena  of  drift 
are  such  as  cannot  be  explained  by  any  one  movement  of  water, 
whether  diluvial  or  fluviatile  or  marine,  but  are  the  results  of 
actions  ofken  varied  in  their  direction  and  amount,  in  a  manner 
very  similar  to  that  which  can  be  traced  in  more  ancient  deposits. 
In  the  illustrations  to  that  work  I  have  given  examples  both  of 
contorted  strata  and  of  cross  or  false  stratification  in  drift,  and 
have  contrasted  them  with  similar  appearances  in  secondary  sand- 
stone rocks.  It  is  not  the  time  to  enter  into  an  explanation  of 
such  phenomena  further  than  to  urge  that  they  prove  a  longi- 


leoMttibcl  nApd  regidar  moAe  of  dopesit^  implTing  s  aequenoe  of 
Mtmta*  K«  do  I  «ee  ADytliing  in  their  diaractcr  whioii  cui, 
affhH^  deddein  Any  tftBe  whelS^  they  pifcoded  or  folkwed  tbt 
dtfpoftitidn  of  bottldoF-olay.  Local  evidence  hai,  howeTer,  proved 
tiuil  In  some  ooees  tke  boulder-olaj  preceded  the  etratifiod  aanda 
luid  gravels  b«t  it  is  not  impossible  tiiat^  in  otlier  cases,  miaiiie 
turrets  may  bave  swept  over  the  surface  of  rocks,  and  hnrned 
ivlth  dMni  sand  and  shingle  prior  to  the  deposition  id  boulder- 
lelay.  If  such  were  the  fact  the  surface  of  a  rock  may  have  been 
smocked  and  perished  by  t)ie  fiiiction  of  the  sand  passing  over  it, 
imd  sabaoqnently  grooved  and  scratched  by  the  more  slow  move- 
ment of  glaeiers  or  of  bolder-day. 


tliaTo  i>ow«oin«  to  the  point  iHbare  I  nifty  ftt^  notice  Ae  paper  or  letter  of 
4tmipeeted.f«lloir-mettber,  toot  fenuir  presideiit,  Mr.  Bobert  liellet^  brooghi 
Sem^  on^he  lUh  Deeemkeiri  ia  which  he  Uys  cUim  to  priority  in  an  e^i^la- 
natioii  of  the  mode  in  whidi  roclcs  have  been  grooved  and  scratched.  Mr. 
liallet  states  that,  in  company  with  Professor  Oldham,  he  examined,  in  May, 
1344,  the  cuttings  of  the  Drogheda  KaUway  made  through  the  calpe,  In  the 
neighbouriiood  of  KiUestar,  and  observed  numerous  scratehes  in  the  rode,  and 
•a  the  lower  entfiiees  of  boulderB  imbedded  in  the  day  and  gnaml  beds  above 
it|:liMt  samaiof  tke  bcratohes  appaaced  to  indioite  that  the  wperinenmhent 
d^^  h#d  %etn  lavced  «ii  mame  «^  hiU  over  inclined  calpe  beds ;  and  that  he 
^ndlnded,  iVom  Uie  evidence  in  general  (and  communicated  his  views  on  the 
aul^ect  to  Proliessor  Phillips  and  the  Council  of  the  Society,  on  the  5th  June, 
1844),  that  the  scratdies  had  been  caused  by  the  movement  en  masse  of  ''the 
day  and  gravel  beds  over  the  roek  beneath,  and  that  the  scratches  up<»i  the 
MMr,  as  well«8  those  upon  the  large  boulders  r^KMing  on  the  rode  and  iai* 
hadied  in  iit6  fiber*  had  heen  prodaosd  jbf  their  beiAg  earned  over  the  rad( 
aloiig  wiXh  the  mf^n^g  masfes  of  day  and  gravel"  On  tiie  12th  Nov.  1845, 
Mr.  Mall^read  a  paper  on  the  subject  to  the  Sodety,  and  then  "  enunciated  the 
doctrine  that  the  lateral  movement  of  Qiasses  of  mud,  sand,  and  gravel,  while  in 
a  wet  and  plastic  state,  either  under  the  sea  or  upon  land  very  recently  elevated 
i^Kyve  it,  had  been  the  greatagen^net  enly in  the  almoBt  mdversal  soratddngs 
'obaiftvlftle.upen  thaesaliMa  of  the  roda  oi/emxy  part  of  the  eariht  bat  had 
haoEi  aifd  the  fjumn^  ^t  .traofpOrt  ^  the  fsr  laif^er  proportion  of  the  boulders 
andgn»atv  drift  masses  that  cover  the  earth.**  Mr.  Mallet  showed  the  close 
aiznilarity  that,  in  his  opinion,  exists  between  the  motions,  internal  and  exter- 
nal, of  a  qioving  mass  of  mud  or  sand  and  gravel,  or  of  vast  landslips,  and 
of  those  of  glaciers ;  and,  at  the  Cambridge  meeting  of  the  Britiah  Asaoeift- 
4bn,  again  bnmght  forwaid  his  i4ewB,  adapting  the  t«na  ^  mud  glaoien^"  aa 
^^aaanaive  ef  4us  suppoatd  einq^ly. 
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B  »  tlMM  on  ilium  grounds  thai  Mr*  lldkt  oiaian  pnoMf 
of  diMonrery,  And  cotttpUdns  that  umnj  geologisU^  lia^e  «dopte^ 
his  mods  of  ozplaomtian  withoot  adcnoirifldging  at  leftniBg  to» 
thai  pnantj ;  and  il  beooona  neeaasaiy,  therelboB,  that  I  shovU 
itit  before  yon  to  xaudi  of  tba  hastorj  of  ^tia  tttaach  of-  gedogicaL 
amnce  as  wiD  be  neoassary  to  nodaTBtand  and  to  daoide  oa  thia 

I(  ia  scarcely  n^^esaary  thati  shoidd  hers  obienra^  that  by  aix^> 
g^kgista,  Tvith  some  ezeeptions,  the  exiitenee  of  gfwfvl  and  saadi 
wad  asoribed  to  dilnrial  canaes,  and  thai  msnUAme  tt  nmAB  06 
friction  were  considered  evidence  of  diluvial  conrenta^  In  Caleotty 
for  ezaiBpie»  the  transport  of  detritie  matier  by  the  dllimal  afereton 
ia  strongly  urged,  and  the  wear  of  tba  strata  by  dilovial  wateML< 
In  like  maaner  these  effects  were  adcsibed  to  the  movanents  Of ^ 
water,  when  Button  and  faia  pupils  Flayfalr  and  Sir  John  HaU^ 
had  advanced  and  illustrated  the  theories  of  elevation  of  noon* 
tain  msiTses  and  aDwrine  conrents*  Mr#  OreenoUgh  (1S19X  ^  ^ 
eriUcal  essays,  obasrves— ''  These  theorfe*  refuted^  there  lemaiiii^^ 
in  explanation  of  the  phenomena  of  boulder-stones,  the  Ibasry^ 
which  attributes  their  ooounenee,  like  that  of  oMsMj  gravely  to- 
the  aetMii  of  running  water.  The  argamentB  kl  krvwte  of  thai' 
doctrine  are,  that  boulder-stones  are  evidently  MC  im  Htu ;  thai' 
they  are,  for  the  moat  party  tiaoeable  to  the  parent  took,  whid^ 
;<owever  djstaaly  is  always  at  a^ higher  levid  than  HtumgAtw^  ibt^ 
they  often  rest  upon  beds  cither  secondary  or  attuvial;  and,  laedy,' 
that  the  iqvper  sivfaee  of  roeks  px«>teoted  bj  toil  h^  in  nanf > 
oases,  so  furrowed  as  to  resemble  a  wet  read  along  which  a  numbev> 
of  heavy  and  irregular  bodies  have  been  dragged,  these  fiinrowai 
geiMraUy  agreeing,  in  paralMism,  both  with  one  another,  and  wllb^ 

the  ridges  and  korge  ftatureaef  the  cUattfiot.'^ 

Mr«  6teen0ugh^  not  censlderiiig  the  Ibvea  el  miring  tinier,' 
^ther  as  exhibited  in  the  torrenria  eC  riven  ot  in  the  sea^  duft^' 
denlly  great  to  aeeeunt  for  such  rssdhs,  esotibee  them^  to  the^ 
dalngp.  Button  had  ascribed  them  to  the  tuniiycuooi  rMk  tit 
water  Oenasqueni  on  great  debaclee,  the  reauU  of  etfdden^  4a^nh . 
vatkna  of  msmiaui  eheina  ov  ttia«M« 

i>r«  li«OdldelK  ift  kte  Sfsiem  of  Geolegy  (mi),  <M0He»  itf^ 
his  ekipter  eat  C^ao^ee  in  the  iHapeeltion  of  the  BetkuAlMii 
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*^Biit  I  muBt  not  omit  one  argument  supposed  to  afford  a  strong 
evidence  of  such  diluvial  currents ;  namely,  the  scratches  or  marks 
of  fioctiim  already  noticed  in  rocks  where  water  does  not  now 
flow.  Manj  of  the  quoted  instances  occur  in  places  where  rivers 
have  once  run,  under  the  changes  already  pointed  out ;  while  if 
the  others  confirm  the  former  eidstence  of  currents  that  cm^  not 
well  have  been  rivers,  they  are  not  competent  to  prove  such  move^ 
ments  of  water  as  I  have  here  rejected  (diluvial).  I  shall  inquire 
further  of  them  presently,  as  the  probable  effects  of  heavy  alluvia 
transported  by  water  under  other  causes,"  an  idea  which  is  similar, 
if  not  identical,  with  that  of  Mr.  Mallet. 

Again,  in  his  descriptions  of  alluvia.  Dr.  M'Culloch  has  one 
section  denominated  "  alluvia  of  descent."  He  says — ^'  The  neces- 
sity of  revising  the  alluvia  has  caused  me  to  give  this  name  to 
those  which  are  produced  by  a  combination  of  gravity,  aided  by 
rain,  with  the  ordinary  disintegration  of  the  summits  of  mountains. 
These  occur  in  all  declivities,  and  consist  of  day  and  sand,  with 
fragments  often  of  great  size,  which,  if  generally  angular,  are 
sometimes  slightly  rounded,  from  partial  attrition  or  decompo- 
sition. Their  real  origin  is  indicated  by  their  position,  by  tracing 
the  prepress  of  the  operation,  and  by  the  nature  of  the  substances. 
Their  depths  vary  according  to  circumstances,  and  they  oft^i 
descend  so  far  as  to  occupy  the  valleys  beneath."  ^'As  these 
appearances  occur  in  very  gentle  declivities,  as  in  Ciunbray  and  Isla, 
or  almost  on  level  ground,  as  near  Comrie,  here  is  a  demonstrated 
cause  of  even  transportation  which  geology  has  overlooked.  Thai 
even  boulders  may  have  been  gradually  moved  in  this  manner  to 
great  distances  from  the  parent  rock,  is  abundantly  obvious ;  and 
I  may  here  say,  once  for  all,  that  whatever  volumes  may  have 
been  bestowed  on  these  travelled  Uocks,  there  is  no  reawm  for 
separating  them  from  the  several  classes  of  alluvia  to  which  they 
belong" — an  idea  again  identical  with  that  of  Mr.  Mallei. 
M.  Dausse,  in  his  Essay  on  the  Chaine  des  Rousses  (1834), 
describes  the  mountain  gorge  of  Flumay,  which  is  formed  by  the 
junction  of  the  granitic  and  gneisose  rocks  of  the  great  chain  of 
the  Bousses  with  the  slate  escarpment  of  C6te-Belle.  This  de^ 
ravine  narrows  at  its  bottom  almost  to  aline, and  has  there  a  steep 
descending  slope.    On  the  left  and  towards  the  head  of  the  gorge. 
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Uie  gneMse  beds,  which  are  above,  have  been  greatly  dislocated^ 
and  have  produced  huge  accumulations  of  debris  at  the  bottom. 
On  the  right,  "the  very  bowels,  as  it  were,  of  the  mountain 
de  Cote-Belle  are  exhibited  as  the  various  beds  crop  out  in  the 
steep  escarpment  Strangely,  indeed,  is  this  escarpment  ravined 
and  grooved,  and  notched  by  the  projecting  of  its  several  beds, 
and  shaped  into  rugged  asperities  and  bold  needles,  which  are 
incessantly  giving  way  and  falling  to  the  bottom.  It  is  here  that 
we  find  torrents  or  '  coulees  de  debris,'  which  the  rains  and  great 
thaws  have  the  power  of  moving.  In  this  passage,  M.  Dausse 
ahnoet  seems  to  have  Mr.  Mallet's  illustrative  image  of  a  glacier 
in  his  mind,  but  he  contents  himself  with  merely  stating  that 
huge  accumulations  of  debris  are  made  to  flow  down  the  course 
<^  a  steep  ravine  by  the  increased  power  of  water  consequent  on 
heavy  rains  or  sudden  thaws. 

Quotations  of  a  similar  character  might  be  multiplied,  as 
the  first  mode  of  explaining  the  polishing  and  grooving  of 
rocks  was  naturally  to  ascribe  them  to  the  passage  of  drift — or, 
as  it  was  then  considered,  or  at  least  called,  diluvial  matter — over 
them. 

IVHalloy  (1831),  in  his  Elements,  states,  that  M.  Brongniart  had 
observed  portions  of  the  primordial  rocks  (granites,  Ac)  where 
the  sur&ce  had  been  polished  and  grooved  in  the  direction  of  the 
tiBin^  of  debris,  as  if  it  had  been  worn  by  the  passage  over  it 
of  the  blocks  composing  them.  These  trainees  in  Scania  and 
Smalande  form  longitudinal  hills,  which  the  Swedes  call  *  as,'  or 
'  ose  ^  our  Irish  escars.  M.  I^Halloy  classifies,  from  the  observa- 
tions of  M.  de  Beaumont,  the  drift  or  diluvium  thus : — "  It  appa- 
rently occurs  in  three  difierent  forms.  In  the  bottoms  of  valleys 
it  iqypears  as  terraces,  separated  by  a  longitudinal  depression,  in 
which,  like  a  secondary  valley,  is  the  ordinary  watercourse ;  in 
plains  it  is  spread  out  in  vast  horizontal '  nappes,'  or  sheets ;  and 
in  motmtains  and  hills  it  occurs  as  erratic  blocks.  It  cannot  be 
said  that  it  exhibits  a  true  stratification,  though  its  masses  often 
exhibit  a  partial  parallelism.  M.  De  Beaumont  considers  it  gene- 
imlly  in  unconformable  stratification  with  the  strata  which  it 
covers ;  and,  it  may  be  added,  that  excepting  where  secondary 
valleys  have  been  worn  in  it,  the  tendency  of  drift  has  been  to 
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fOl  up  hollows  and  inequalities,  and  to  reduce  the  surface  of  t^ 
earth  to  horizontality." 

It  will  be  observed  that  the  proximate  cause  of  the  polishing^ 
and  grooving  rocks  was  naturally  sought  tn  the  passage  of  drifl 
over  them,  and  that  to  explain  the  cause  of  the  movement  of  thai 
drift  was  the  real  difficulty,  Pluviatfle,  marine,  and  diluvial 
currents  have  all,  in  turn,  been  called  into  action ;  and  had  our 
learned  member,  Mr.  Mallet,  given  us  a  clear  and  satis&ctory 
explanation  of  a  new  mode  in  which  such  large  masses  of  drift 
might  have  been  put  into  motion  and  spread  over  the  sur&ce  of 
the  earth,  he  would,  indeed,  have  deserved  our  thanks.  His 
reference  to  the  movement  of  landslips  does  not  appear  to  me 
such  an  explanation,  as  it  involves  a  generalisation  similar  in 
character,  and  certainly  more  defective  than  that  of  Agassiz,  in 
respect  to  glaciers. 

It  was,  indeed,  principally  to  supply  the  defective  cause  of  the 
motion  of  drift  that  Agassiz  endeavoured  to  generalize  the  pheno- 
mena of  glaciers,  so  as  to  make  them  consistent  not  only  with  the 
drift  of  mountain  valleys,  but  also  with  the  immense  detritic 
coating  of  the  level  plains  below  them.  The  efiect  of  his  first 
exposition  of  the  phenomena  to  British  geologists,  who  were  not, 
like  those  of  the  Continent,  familiar  with  the  writings  of  Hugi, 
Charpentier,  and  Venetz,  was  truly  surprising ;  and  many  of  the 
most  distinguished,  headed  by  Dr.  Buckland,  entered  upon  the 
search  fbr  glaciers  with  the  utmost  enthusiajnn.  New  has  the 
subject  lost  its  interest  even  now,  as  almost  every  season  produces 
new  examples  of  former  glacial  action  on  the  mountains,  humble 
as  they  comparatively  are,  of  the  United  Kingdom.  Agassiz  was 
not  originaDy  an  advocate  of  the  glacier  theory,  but,  as  he  ihfonns 
Qs,  considered  the  explanation  of  drift  and  its  effects  by  msrine 
currents  more  simple  and  rational.  Personal  intercom*se^  however, 
with  Charpentier  soon  brought  him  to  concur  in  the  (^iniomr  of 
that  author,  and  he  became  their  nK)st  zealous  and  succesafa! 
expounder.  In  one  respect,  the  advocate  for  ghicial  action  !mw 
this  great  advantage,  that  he  can  appeal  to  nature  fbr  proofs  of  the 
transporting  power  of  ice— whether  on  land,  as  exhibited  in  Ute 
glacier,  or  in  water,  as  manifested  in  the  iceberg,  or  in  the 
icefioe ;  and  the  real  question,  therefore,  is,  whether  Aat  tratt^ort- 


ing  power  is  equivalent  to  the  effects  which  have  been  produced. 
On  this  point  we  may  fireely  admit,  as  Imd  been  done  long  before^ 
tliat  the  transport  of  large  erratics  is  best  explained  bj  referring 
them  to  icebergs  or  icefloe&  In  like  manner,  the  grooving  and 
polishing  of  rocks  within  mountain  chains,  and  even  the  arrange^ 
ment  of  mountain  drift,  maj  be  fairly  ascribed  to  glaciers.;  but  a 
doubt  may  be  reasonably  expressed  whether  either  or  both  of 
ihese  actions  can  ez^^ain  the  arrangement  of  the  more  widely 
spread  drift  of  plains ;  and  we  are  forced  to  call  into  our  aid 
marine  currents,  more  especially  tidal  currents,  of  which  we  shall 
•gain  speak  in  the  sequel  of  these  remarks.  It  is  right,  however, 
to  inquire  first  into  the  peculiar  relations  of  the  glacier  to  the 
effects  we  are  now  studying.  M.  Agassiz  states  (Etudes  sur  les 
Glaciers,  1840,  p.  1 84), "  The  bottom  of  the  glacier  does  not  always 
rest  immediately  on  the  rock  or  ground,  but  is  usually  separated 
by  a  bed  of  sand  or  mud,  which,  according  to  its  thickness^  contrio 
bates  moie  or  less  to  the  formation  of  terminal  moraines.  This 
bed  proceeds  firom  the  fragments  of  rocks  which  fall  under  the 
l^aoier,  dther  through  its  numerous  cracks  or  by  its  margins,  and 
axe  triturated  into  minute  particles  by  the  grinding  action  of  the 
glacier  as  it  moves  al<Hig  its  channeL  When  glaciers  move  over 
granitic  rocks^  Una  bed  is  composed  of  very  fine,  white,  trnd  very 
loose  sand ;  when,  on  the  contrary,  the  moraines,  which  supply  the 
materials,  have  proceeded  from  calcareous  or  slaty  rocks,  the  bed 
is  dark  and  pasty.  It  is  to  the  small  gravel  contained  in  this 
intermediate  bed  that  the  characteristic  striae  of  polished  rock) 
must  be  ascribed.  In  the  upper  valleys,  this  bed  is  frozen  and 
adherent  to  the  ground^  whilst  in  the  lower  it  is  thawed.  Inde- 
pendently (^  this  bed  of  sand  or  mud,  it  is  not  unusual  to  meet 
onder  the  glaciers  a  bed,  more  or  less  considerable,  of  smaU 
rounded  Mocks,  varying  from  the  size  of  an  ordinary  pebble  to  a 
diameter  of  six  inches  or  a  foot.  These  rounded  boulders,  which 
have  been  evidently  triturated  and  worn  like  the  sand  by  the 
movement  of  the  gkcier,  strongly  resemble  ^e  gravel  beds  of 
what  have^  been  called  diluvial  deposits,  and,  were  Uiey  not  so 
clearly  connected  with  the  ^^ier  action^  would  be  ascribed  to 
powerful  torrents.  These  bede  of  pebbles  vary  considerably  in 
different  glaciers,  and  are  speoiaUy  well  exhibited  under  the  glar 


cier  of  tbe  Trient^  where  it  is  manifest  that  they  proceed  froin 
the  detritus  of  the  sides  of  the  valley,  and  are  renewed  continoallj 
as  the  more  ancient  portion  of  the  bed  is  pushed  forward  to  the 
lower  part  of  the  vallej — a  fact  which  negatives  the  supposition 
that  the  glacier  may  have  been  formed  on  a  tertiary  deposit." 

M.  Agassiz  also  points  out  that  fragments  encased  in  the  ice 
act  as  files  or  rasps  upon  the  rock  when  the  glacier  is  in  actual 
contact  with  it— a  mode  of  operation  which  has  been  reasoned 
upon,  whilst  the  other,  or  that  in  which  a  mass  of  detritus  is 
moved  with  and  under  the  glacier,  has  almost  escaped  notice. 

Agassiz  indeed  says — <'  We  have  seen  that  the  bed  of  mud  and 
gravel,  which  is  intermediate  between  the  glacier  and  the  bottom 
of  the  valley,  contains  a  quantity  of  small  fragments  of  very  hard 
siliceous  rocks,  and,  being  moved  on  by  the  mass  of  the  glacier, 
act  as  so  many  diamonds  on  the  rock  below,  scratching  its  surface, 
whilst  the  mud  and  ice  polish  it.  If,"  he  adds,  ^'  the  stri»  and 
grooves  under  existing  glaciers  had  been  laid  bare,  and  thereby 
made  as  distinct  as  those  of  extinct  glaciers  are,  the  connexion 
between  the  stri»  and  the  action  of  glaciers  would  have  been  long 
since  admitted,  and  an  explanation  of  the  phenomena  neither 
sought  for  in  currents  of  water  or  of  mud." 

I  shall  quote  no  further  from  M.  Agassiz,  and  I  have  dwelt  so 
long  on  the  subject  merely  because  I  consider  it  of  high  impor- 
tance to  determine  the  real  mode  of  deposit  of  the  various 
descriptions  of  drift ;  and  though  I  have  observed  a  disinclination 
in  many  geologists  to  dwell  on  this  or  other  branches  of  physical 
geology,  I  cannot  but  feel  that  it  must  ever  be  a  reproach  to 
geology  if  it  cannot  succeed  in  unravelling  the  difficulties  which 
8tiU  obscure  our  explanations  of  drift,  an  operation  which  has  taken 
place  almost  at  the  moment  of  man's  birth.  My  predecessor  in 
your  chair  had  also  occasion  to  refer  to  this  subject  in  his  address ; 
and  with  his  observations  I  partially  agree,  partially  disagree. 
I  cannot  agree  with  him  when  he  considers  M.  Martin's  argument 
defective,  in  illustrating  the  possibility  of  glacier  action  in  the 
mountain  near  Loch  Lomond,  at  an  elevation  of  2,400  feet,  by 
the  discovery  of  such  action  in  the  Alps,  2,468  feet  above  the  bottom 
of  the  valley  which  contained  it.  There  is  evidently  no  analogy  be- 
tween  the  case  he  adduces,  namely,  that  as  one  rook  (protogine^  for 
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Example)  occurs  in  one  district^  the  statement  of  its  occurrence  in 
another  might  be  thereby  established.  Doubtless  were  some  strange 
and  apparently  anomalous  rocky  compound  said  to  have  been  found  in 
some  particular  district,  our  belief  of  the  possibility  of  its  existence 
would  be  aided  by  a  knowledge  that  it  had  been  found  in  some 
other  similar  district ;  and  in  this  way  the  glacier  phenomena  of 
the  Alps  may  reasonably  be  called  in  to  iUustrate  those  of  the 
Scotch  and  other  mountains.  I  do,  however,  agree  with  my  learned 
predecessor — and  I  had  long  since  expressed  that  opinion — that  it 
is  dangerous,  nay  unphilosophical,  to  view  the  phenomena  of  all 
'*  so-called  drifl  deposits  only  in  connexion  with,  and  as  illustrated 
by,  the  phenomena  of  Alpine  glaciers."  On  a  former  occasion  I 
stated,  as  Sir  R.  Murchison  has  also  done,  that  the  composition  of 
our  ancient  conglomerates  and  sandstones  is,  from  the  absence  of 
boulders,  such  as  not  to  lead  to  a  belief  that  even  glacial  or  ice 
action  had  existence  at  the  time  of  their  deposit ;  and  if  this 
opinion  be  correct,  accumulations  of  ancient  drift  in  sand,  gravel, 
and  mud  must  have  then  taken  place  through  the  agencies  of 
fluviatile  and  marine  currents  alone.  But  let  me  ask,  has  the 
recent  removal  of  any  of  the  secondary  or  tertiary  strata  £rom  the 
rocks  below  them,  either  by  quarrying  or  fluviatile  action,  laid 
bare  surfaces  worn  in  the  manner  which  has  been  described  ?  I 
have  seen  evidences  thus  displayed  of  the  ordinary  action  of 
water,  but  I  have  not  seen  the  polished  or  striated  surfaces. 
Often,  for  example,  may  be  seen  on  the  sloping  side  of  the  beds, 
the  surface  of  micaceous  schist,  when  recently  bared  by  the  removal 
of  superficial  strata,  still  exhibiting  the  well-known  ripple  marks, 
but  no  transverse  strise  or  grooves.  I  throw  out  this  observation 
in  the  hope  that  the  absolute  antiquity  of  such  markings  may  be 
defined*  Whilst,  however,  I  cannot  limit  the  phenomena  of  drift 
to  any  one  glacial  cause,  I  must  admit  and  acknowledge  the  vast 
importance  of  the  recent  study  of  glacier  action,  as  without  the 
demonstration  of  the  more  extended  existence  of  ancient  glaciers 
H  would  be  impossible  to  satisfy  the  mind  that  a  truly  glacial 
epoch  had  occurred  in  the  earth's  history.  The  establishment  of 
the  former  extension  of  glaciers  naturally  proves  the  greater 
amount  of  general  cold,  and  prepares  us  to  admit  the  floating 
icebergs  and  icefloes,  which  are  assiiredly  the  most  natural  and 


70 

efficient  meana  of  transporting  the  huge  erratic  bonlders  which 
liave  been  spread  over  our  now  dry  land.  Such  phenomena  are 
now  exhibited  by  the  icebergs  of  our  own  seas,  which  conyey 
fragments  of  rock  thousands  of  miles  from  their  natural  seat ;  and 
would  it  not  be  truly  unphilosophical  to  deny  the  possibility  of 
such  agencies  at  more  remote  epochs,  or  to  refuse  the  corroboratiye 
evidence  which  ancient  glacier  action  adduces  in  its  support.  But 
whilst  the  glacier  and  the  iceberg  were  performing  their  parts,  the 
river  and  the  seas  were  not  idle :  and  thus  the  true  explanation  of 
drift  must  combine  the  actions  of  alL  One  of  these,  namely»  the 
simple  action  of  the  tidal  current,  seems  scarcely  to  have  been 
noticed  in  reference  to  this  subject,  though  it  has,  doubtless, 
co-operated  materially  in  producing  some  of  the  results  observed. 
Almost  every  bay  on  our  coast  may  afford  evidences  of  the  accu- 
mulation of  gravel  and  sand  by  tidal  currents ;  and  it  is  very 
curious  to  observe  how  the  shingle,  or  marine  gravel,  is  sometimes 
moved  over  a  smooth  surface  of  sand.  Nor  is  this  the  only  effect, 
as  I  was  enabled  to  observe,  to  great  advantage,  the  action  of 
the  moving  gravel  in  producing  grooves  in  more  solid  substances^ 
as  exhibited  in  the  breakwater  at  Southsea  Castle,  near  Portsmouth, 
which  has  been  worn  in  the  most  remarkable  manner  in  deep 
parallel  grooves,  so  as  to  assume  the  appearance  of  the  most 
complicated  mouldings.  I  have  no  doubt  that  a  similar  grooving  takes 
place  in  ordinary  rocks  when  favorably  situated  as  regards  the  tidal 
current;  and  I  would,  therefore,  suggest  to  every  observer  of 
such  phenomena  the  inquiry,  whether  the  grooving,  as  regards  its 
physical  position,  is  most  nearly  in  relation  to  the  action  of  a  land 
glacier  or  to  that  of  tidal  currents. 

Nor  must  fluviatile  action  be  overlooked,  as  its  power  is 
very  great  under  fitting  circumstances.  For  example,  can 
it  be  doubted  that  such  a  river  as  the  St.  Lawrence  must,  both 
by  its  waters  and  by  the  masses  of  ice  it  bears  along  upon 
them^  convey  large  quantities  of  detritic  matter,  and  arrange 
that  matter  at  the  bottom  of  the  lakes  in  a  manner  very  similar  to 
that  observed  in  the  drift  of  our  plains  and  estuaries.  Other  evi- 
dences of  fluviatile  action  in  pot-holes,  &c.,  as  pointed  out  by  that 
eminent  American  geologist.  Professor  Hitchcock^  should  not  be 
overlooked.    On  solid  rocks  the  action  of  rivers  is  small»  but  oa 
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liiB  softer  secondAry  strata,  and  on  drifts  it  is  considerable.  In* 
tkeee  latter  oases  tliey  are  modifying  agents,  removing  and  read- 
justing ancient  drifts  so  that  it  is  to  more  ancient  riyers,  or  mora 
ancient  caaaes  generally,  that  we  must  ascribe  the  drift  itself.  In 
making  onr  selection  between  these  causes  we  most  not  forget  that 
a  mere  present  difierence  of  level  between  the  point  observed  and 
the  bottcHn  of  the  valley  or  the  stream  running  in  it,  is  not  a 
snfficient  reascm  for  rejecting  the  evidence  of  glacier  action,  aa 
subsequent  elevation  has,  doubtless,  raised  up  the  whole.  In  the 
glacial  period  when,  as  it  is  presumed,  this  extension  of  glaciers 
occurred^  it  is  highly  probable  that  our  mountains  were  less  ele* 
vated,  whilst  the  limit  of  eternal  snows  was  brought  nearly  to  the 
level  of  the  ocean.  If,  then,  I  consider  a  glacier  as  a  true  motive 
power  applied  by  nature  to  transport  drift,  I  consider  it  only  as 
one  power  among  many.  I  look  upon  it  also  as  auxiliary  to  other 
glacial  agencies,  as  it  is  the  carrier  by  which  detritus  is  conveyed 
from  the  mountain  top  and  valley^  until  ^it  is  confided  to  the 
Iceberg  or  icefloe,  to  be  floated  away  to  other  and  distant 
regions  $  but  even  with  these  restricted  views  of  the  geological 
agency  of  ice,  it  is  evident  that  our  knowledge  of  the  phenomena 
connected  with  it  cannot  be  too  much  extended ;  and  I  am  happy, 
therefore^  to  see  that  it  continues  an  olject  oi  stealous  research^ 
The  cause  of  glacier  movement  has  been  much  diluted. 
Many  philosophers,  Saussure,  &c.>  ascribed  it  to  gravity 
alone,  cht  to  gravity  assisted  by  the  Sow  of  water  below,  which 
aeted  like  a  liquid  roller  to  the  mass ;  but,  prior  to  this  suggested 
explanatietif  Seheuzer  had,  in  his  *^  ICinera  Alpina,"  pr^^pounded  a 
diflbrtat  theory,  namely,  the  expanston  oi  a  mass  of  iee  by  the 
feeeaiag  of  water  which  had  ^tr^ed  into  its  capillary  cracks. 
TUa  theory  had  been  forgotten,  whekit  was  revived  by  Qiarpeo^tietf, 
•ad  adopted  by  Agassis.  According  to  Agassia,  the  process  of 
fnoatton  goes  on  thus :  first,  saow  which,  by  abaoiption  of  rain 
and  other  water  and  freeaing,  is  formed  into  a  granular  ma« 
called  nave,  oar  fira.  As  the  process  oratimies,  the  neve  approaehea 
nearer  to  the  character  of  iee,  un^il  at  length,  beginning  at  tbli 
batten^  it  is  completely  converted  into  ice.  In  the  upper  pertioii 
of  a  valley,  therefore,  the  ice  of  a  glacier  must  be  necessarily 
covered  deeply  with  neve  or  with  hiow  i  but  as  the  glacier  moves 
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downward  the  greater  quantity  of  water  absorbed  by  this  covering 
reduces  it  more  and  more  to  ice,  and  it  seems,  at  length,  to  emerge 
as  a  simple  glacier  from  the  regions  of  neve  and  snow. 

This  theory  was  controrerted  by  Professor  James  Forbes,  who 
adopted,  as  the  result  of  his  own  observations,  another,  namely  that 
of  semifluidity.  In  his  last  or  sixteenth  letter  on  glaciers,*  Pro- 
fessor Forbes  again  notices  the  progressive  movement  of  a  remark- 
able stone  called  **  La  pierre  platte,"  lying  on  the  surface  of  the 
glacier  de  L^chaud.  This  had  moved,  between  27th  June,  1842, 
and  12th  July,  1850,  2,520  feet,  of  which  it  had  travelled  prior  to 

21st  July,  1846,  1,212,  leaving  1,308  feet  for  the  last  four.  The 
mean  annu  al  and  daily  motion  being  as  follows :— • 


1842-3 

1843-4 

1844-6 

1840-^ 

Daily  motion,  in  inches. 

9-47 

8-56 

10-65 

10-81 

Annual  motion,  in  feet. 

288-3 

260-4 

323-8 

328-8 

The  movement  of  a  large  block  near  the  centre  of  the  Mer  de  Glace, 
from  1846  to  1850,  was  found  to  be  3,253  feet,  the  mean  annual 
motion  being  822*8  feet,  andthe  daily  27*05.  Professor  Forbes  now 
cites,  in  support  of  his  theory  of  quasi-fluidity  on  glacier  masses 
the  experiments  of  M.  Person,  the  French  chemist,  who  states — 
**  that  ice  does  not  pass  abruptly  from  the  solid  to  the  fluid  state ; 
that  it  begins  to  soflen  at  a  temperature  of  2^  centigrade  below 
its  thawing  point  ;**  that,  consequently,  between  28**  4'  and  32^ 
Fahrenheit,  ice  is  actually  passing  through  various  degrees  of 
plasticity  within  narrower  limits,  but  in  the  same  manner  that 
wax,  for  example,  softens  before  it  melts.  M.  Person's  words  are — 
**  Ice  is,  then,  one  of  the  bodies  the  fusion  of  which  is  most  8ud« 
den^  but,  notwithstanding,  that  the  passage  from  the  solid  to  tlie 
liquid  state  is  one  by  steps,  and  not  abrupt^  M.  Person,  as  Pro- 
fessor Forbes  states,  obtains  this  result  fix>m  the  examination  of  the 
heat  requisite  to  liquify  ice  at  different  temperatures,  and  not  from 
its  mechanical  condition ;  and  I,  therefore,  much  doubt  the  validity 
of  the  conclusion  deduced  from  it.  In  fact,  it  is  very  surprising 
that  a  direct  reference  should  not  have  been  made  to  the  physical 
condition  of  ice— a  reference  so  easy  in  our  northern  climatea. 

•  Jamieson*s  Journal.    Janoaiy,  1851. 
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Isy  for  example,  the  ice  formed  on  a  frosty  night  in  autumn  and 
^ring,  and  which  still  exists  for  some  time  after  the  temperature  of 
theair  has  risen  above  82^,  in  a  plastic  state  ?  And,  further,  maj  not 
the  peculiar  relations  to  caloric,  noticed  by  Person,  be  due  to  other 
causes  connected  with  the  physical  condition  of  ice  ? 

The  researches  of  Hermann  Schlagintweit,*  on  the  Physical 
Geography  of  the  Alps,  and  the  extract  given  by  him,  in  Poggen- 
dorf,  of  Uiat  part  of  his  work  which  relates  to  glaciers,  are  most 
valuable  documents  in  the  examination  of  these  questions. 

Schlagintweit  states  that  the  ice  of  glaciers  when  exposed  to 
ike  air  falls  into  fragments  or  grains,  which  are  loosely  held 
together  or  locked  by  their  projecting  edges,  the  form  of  the  grains 
being  very  remarkable,  and  strongly  resembling  the  articulating 
portions  of  bones.    Their  size  varies  materially :  in  the  upper  por- 
tions of  a  glacier,  or  near  the  point  where  they  emerge  from  the  sea 
of  neve  or  fim,  they  are  the  smallest,  seldom  exceeding  in  volume 
•j^  inch  cube.  There  are  small  hollow  spaces  between  them,  which 
are  sometimes  filled  with  air,  sometimes  with  water.    At  points  more 
distant  from  their  origin  the  size  of  the  grains,  or  elementary 
fragments,  increases  to  two  or  three  inches  cube.    It  is  to  the 
grating  or  rubbing  of  the  projecting  portions  of  the  articulating 
fragments  that  the  peculiar  noises  of  the  moving  glacier  are  due, 
resembling,  in  fact,  the  noises  of  a  rusty  hinge.    The  capillary 
cracks  of  the  ice  are  ascribed  to  differences  of  temperature  in  the 
successive  layers,  or  to  the  consequent  differences  of  contraction, 
whereby  the  upper  layers  are  split,  as  in  the  case  of  suddenly 
oodling  metals  or  glass»  into  a  network  of  capillary  cracks.    The 
greater  the  cold  the  more  abundant  the  cracks,  and  the  finer  the 
network.    It  is  to  be  remembered  here  that  the  expansion  of  ice 
is  very  great^  being  greater  than  that  of  zinc,  tin,  lead,  silver, 
brass,  iron,  gkss-rod,  talc-spar,  amounting  to  O0000375  for  1® 
oeiaU,  or,  according  to  Strove,  0-000052. 

The  ice,  therefore,  of  glaciers  is  composed  of  what  may  be 
called  loosely  articulated  grains  or  frtigments,  mixed  up  with 
numerous  air-bubbles  or  cavities,  and  divided  by  many  capillary 

•  On  the  Phyneal  Peculiarities  of  Ice,  and  their  Connexion  with  the  Phe- 
nomena of  Glaciers.    Poggendorf:  July,  1850. 
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cracks.  The  frangibility  of  the  ice  is  due  to  this  condition,  and 
it  is  to  the  ease  with  which,  from  this  structure,  the  mass  can  moye 
within  itself  that  the  power  of  moving  over  rough  surfaces  is 
derived ;  and  it  is  due  to  this  peculiar  structure  that  ice  assumes  the 
character  of  a  semi-fluid,  or  of  a  plastic  mass.  M.  Schlagintweit 
also  demonstrates  the  similarity  of  structure  of  ordinary  water 
and  glacier  ice,  excepting  that  the  latter  is  peculiarly  rich  in  air 
cavities,  and  is,  consequently,  more  frangible.  Ice,  he  concludes, 
exhibits,  wherever  we  meet  it,  all  the  peculiarities  of  hard  but 
brittle  bodies. 

In  a  short  communication  which  I  made  to  the  British  Associa- 
tion, at  its  Swansea  meeting  in  1848,  and  which  has  been  pub-, 
lished  in  "Annals  of  Philosophy,"  I  pointed,  out  that  the  ancient 
sands  and  gravels,  wliich  occur  as  sandstones  and  conglomerates 
in  so  many  formatioui,  e&hibit  no  traces  of  the  boulder  pheno- 
menon ;  and  also,  that  no  groovings  or  furrowings  analogous  to 
those  which  have  been  ascribed  to  glacial  action  have  been  dis- 
covered on  the  surface  of  rocks  when  merely  laid  bare  by  denuda- 
tion. Every  one  is  familiar  with  the  ripple  mark  on  slates,  and 
all  must  have  observed  traces  of  ordinary  wear  by  marine  action, 
so  that  the  absence  of  boulders  and  furrows  must  be  ascribed  to 
some  great  change  giving  rise  to  a  new  class  of  phenomena.  I 
also  pointed  out,  as  Gibers  had  previously  done,  the  absence  of 
serolites  in  the  older  rocks ;  and,  though  an  example  has  been  since 
discovered  in  the  tertiary  deposits,  and  it  has  been  endeavoured 
to  explain  their  absence  from  older  strata  on  the  supposition 
of  rapid  disintegration,  I  must  still  consider  that  such  absence 
is  due  to  some  greater  physical  cause. 

My  friend,  Mr.  Henry  Hennessey,  allows  me  to  quote  the  result 
of  his  paper  read  to  the  British  Association  at  Edinburgh,  in 
1 850,  as  bearing  on  this  question.  Mr.  Hennessey  first  points  ooi 
the  comparative  number  of  falling  stars,  fire-balls,  and  meteoric 
stones,  which  have  been  observed  in  the  perihelion  and  aphelion 
portions  of  the  earth's  orbit,  the  former  including  the  months  &om 
October  to  March,  the  latter  the  months  from  April  to  September ; 
and  cites  the  table  given  by  Kaamtz,  by  which  it  appears  that  the 
number  of  the  perihelion  period  was  334,  and  of  the  aphelion  254  ; 
and  deduces  therefrom  that  the  number  of  meteorites  which  fidl  in- 
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creases  as  the  earth  approaches  the  sun.  From  various  considera- 
tions Mr.  Hennessey  concludes  that  the  sun's  distance  from  the 
shooting  stars,  or  meteorites,  which  fall  so  abundantly  both  in 
November  and  August,  or  in  the  perihelion  and  aphelion  periods, 
is  less  than  the  mean  distance  of  the  earth  from  the  sun ;  and 
hence  that'if  the  mean  distance  of  the  earth  had  been  greater  at 
some  former  epoch  than  it  is  now,  the  effect  ought  to  be  similar  to 
that  observed  in  the  increase  of  its  distance  in  passing  from  the 
perihelion  to  the  aphelion, — namely,  a  diminution  of  aerolites.  If, 
then,  it  be  conceded  that  no  aerolites  did  fell  in  the  early  geological 
epochs,  it  would  appear  probable  that  there  has  sipce  been  a  similar 
diminution  of  the  earth's  distance  from  the  sun.  The  general 
phenomena  of  the  early  formations,  however,  exhibit  evidences  of 
a  higher  temperature ;  and  it  is,  therefore,  reasonable  to  conclude 
that  internal  heat  was  the  cause  of  elevated  superficial  tempe- 
rature, which  heat  diminished  to  a  minimum  at  the  glacial  epoch, 
when  the  gradual  approach  of  the  earth  to  the  sun  restored  the 
balance  and  produced  the  present  relations  of  temperature. 

It  now  remains  for  me  to  notice  the  second  great  branch  of  our 
subject — ^natural  or  organic  geology ;  and  I  regret  that  the  contri- 
butions from  our  members  during  the  present  season  have  not 
been  so  extensive  as  to  justify  me  in  any  very  lengthened  discus- 
sion of  it.  At  the  March  meeting,  Professor  Oldham  described 
the  geological  relations  of  the  district  extending  from  the  Skerries 
northward  beyond  Balbriggan,  the  strata  of  which  are  much  dis- 
turbed and  altered  by  the  intrusion  of  igneous  rocks.  He  pointed 
out  the  fossUiferous  nature  of  some  of  the  rocks — a  fact  first  made 
known  by  the  Government  geological  survey ;  but  I  regret  that  he 
did  not  leave  sufiicient  details  to  allow  me  to  point  out  the  nature 
of  the  fossil  evidence  thus  obtained.  In  his  last  communication 
to  the  Society,  in  December  last,  he  states  that  beds  occur  near 
Balbriggan  which,  from  their  fossils,  appear  to  represent  the  upper 
limestone  of  the  carboniferous  system,  and  that  the  old  slates  east 
of  the  town  of  Wexford  are  shown,  by  the  fossiliferous  beds  which 
accompany  them,  to  be  part,  not  of  the  Cambrian,  or  lower  portion 
€^  the  Silurian,  but  probably  of  the  middle  portion  of  the  series. 
Here,  also,  I  have  no  details  on  which  I  can  offer  further  remarks. 
The  labours  of  Mr.  M*Adam,  including  his  contribution  of  an 
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•€Xt6AsiT6  list  of  pfeifltocene  fossils  from  the  mud  and  gravels  of 
Belfiut^  I  haye  already  noticed  ;  and  I  will  only  here  request  the 
attention  of  my  friend,  as  regards  his  physical  reasonings,  to  the 
paper  by  Mr.  James  D.  Dana,  on  denudation  in  the  Pacific* 
That  writer  appears  to  consider  that  *^  running  water  of  the  land* 
was  the  great  agent  in  the  formation  of  vaUeys,  Wy  in  other  words, 
of  denudation.    He,  howerer,  observes  that — 

**  Although  the  sea  can  accomplish  little  along  coasts  toward  excavating 
yalleya,  yet  when  the  land  is  wholly  submerged,  or  only  the  mountain 
summits  peer  out  as  islands,  the  great  oceanic  currents  sweeping  over  the 
surface,  and  through  channels  between  the  islands,  would  wear  away  the 
rocks  or  earth  beneath.  From  the  breadth  and  character  of  such  marine 
sweepings,  we  learn  that  the  excavations  formed  would  be  very  broad 
rounded  vaUeys,  and  their  courses  would  correspond,  in  some  degree,  with 
the  probable  directions  which  the  currents  of  the  ocean  would  have  over 
the  region  in  case  of  a  subm^ence.  Moreover,  where  there  are  different 
open  channels  for  the  ingress  of  the  sea,  having  free  intercommunication, 
there  are  often  strong  currents  connected  tpith  the  tides,  and  consequetUiy  nmch 
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The  tidal  wave  has,  indeed,  a  manifest  and  great  effect  in  the 
removal  and  arrangement  of  detritic  matter,  and  ought  not  to  be 
neglected  in  any  consideration  of  the  nature  and  formation  of 
gravel  deposits,  or  in  a  discussion  of  the  organic  remains  they 
may  have  enveloped. 

In  April,  1850, 1  communicated  to  the  Society  some  remarks  by 
my  relative,  Mr.  Richard  Rubidge,  a  highly  talented  medical 
practitioner  in  the  Cape  country,  on  some  &ct8  connected  with 
the  geology  of  that  portion  of  South  Africa,  and  at  a  subsequent 
meeting  I  described  some  of  the  fossils  he  had  sent  to*  me.  In  the 
fossiliferous  portion  of  the  district,  consisting  of  sandstone,  marl, 
and  shale,  there  are  remains  oi  many  marine  mollusca;  and  near 
the  Sunday  River,  vegetable  impressions.  The  latter  will  be  here- 
after more  particularly  referred  to ;  and  at  present  I  shall  only 
notice  Bome  few  of  the  marine  fossils  which  support  Mr.  Rubidge 
in  placing  the  deposit  containing  them  in  the  lias,  or,  at  least,  in 
a  pordon  of  the  oolitic  system. 

1.  Anunonites  carusensis — ^lyOrbigny.    The  ribs  appear  to  be 
interrupted,  as  in  D'Orbigny's  species,  in  passing  over  the  firont^ 

•  American  Journal  of  Science.    January,  1860. 
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but  it  is  clofldj  allied  to  A.  planicostata  of  Sowerbj,  and  is  evidently 
an  oolitic  form.  IVOrbignj  species  was  associated  with  gryphooa 
incorva  in  the  lower  lias  of  D'Angy-sor-Aubois. 

2.  A.  Asterianus — D^Orbignj.  The  group  to  which  this  belongs 
is  represented  by  several  species  in  the  oolitic  system,  though  the 
present  species  is  ascribed  by  lyOrbigny  to  the  lower  section  of 
the  neocomiens.  The  specimens  are  all  very  much  larger  than 
that  described  by  D^Orbigny,  and  it  is  therefore  very  probable  that 
it  is  nearly  allied  to,  but  not  identical  with  his  i^pecies. 

3.  Gryphflea  incurva. 

4.  Pholadomya  ovalis  of  Sowerby. — A  fossil  of  the  upper  oolite. 

5.  Modiola  plicatilis,  Goldfuss. — ^An  oolitic  fossiL 

6.  Lyrodon  Herzegii  (Hausmann  and  Goldfuss). — A  very  beau- 
tiful species,  which  was  also  obtained  by  Hausmann,  who  considered 
the  deposit  green  sand,  at  Sunday  Biver.  It  belongs  to  the 
fionily  of  trigonidoe.  The  geologist  will  see  in  these  fossils,  which, 
with  the  exception  of  the  Lyrodon,  have  all  been  figured  irom  locali- 
ties remote  from  the  present  one,  an  exemplification  of  the  uni- 
formi^  which  has  been  supposed  to  characterise  the  faunas  of  past 
epochs,  and  to  be  contrasted  with  the  individuality  of  many  local 
faun®  of  the  present  epoch  ;  but  which  is  now  less  insisted  on,  as 
our  most  able  Patoeontologists  consider  the  range  of  species  equally 
great  in  our  present  system  as  it  ever  was. 

Of  labours  not  immediately  connected  with  our  own  members, 
I  shall  only  notice  those  which  have  a  very  general  bearing  on 
our  science,  the  first  of  which  will  be  the  paper  of  M.  Adolphe 
Brongniart,  on  '*  Periods  of  Vegetation,  or  Successive  Florsa  of 
the  Earth,''  in  the  Annales  des  Sciences  Naturalles,  and  subse- 
quently in  the  Annals  of  Natural  History. 

The  first  object  in  studying  fossil  vegetables  is,  like  that  of 
studying  animal  fossils,  to  determine  their  relation  to  still  existing 
organisms ;  but  when  this  has  been  done  it  is  necessary  to  exa- 
mine the  relations  they  bear  to  the  strata  in  which  they  are  found ; 
and  in  doing  this  it  is  discovered  that  there  are  great  differences 
in  the  nature  of  the  vegetables  which  are  successively  developed, 
or  which  correspond  to  the  successive  epochs  of  the  earth's  his- 
tory. In  other  words,  that  the  plants  which  appear  after  each 
^reat  revolution  of  the  earth's  surface  differ  materially  from  those 
which  preceded  it.    Nor  are  the  differences  merely  slight  varia- 
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tions  of  a  common  tjrpe,  but  are  usually  very  important  changes, 
either  new  genera,  or  even  new  families,  replacing  those  which 
have  been  entirely  destroyed ;  or  perhaps  one  family  rich  in  genera 
and  species,  becoming  reduced  to  very  few  species,  whilst  another, 
scarcely  represented  by  a  few  individuals,  suddenly  becomes 
abundant  and  predominant. 

These  changes  may  be  noted  in  the  mere  passage  from  one 
formation  to  another ;  but,  enlarging  the  field  of  observation,  this 
more  general  and  important  result  may  be  stated — that,  in  the 
earliest  ages,  acrogenous  cryptogamous  vegetables  prevailed,  the 
ferns  and  lycopodiacess,  or  club  masses ;  that  next  gymnospermous 
dicotyledonous  plants,  the  cycodeae  and  coniferaB,  became  predomi- 
nant, without  any  mixture  of  angiospermous  dicotyledons ;  and, 
subsequently,  during  the  chalk,  that  angiospermous  dicotyledons 
and  monocotyledons  appeared,  and  became  predominant — a  fact 
which  M.  Brongniart  represents  by  dividing  the  long  geological 
series  of  past  ages  into  three  periods :  the  reign  of  acrogenes,  the 
reign  of  gymnosperms,  and  the  reign  of  angiosperms — expres- 
sions which  do  not  signify  the  positive  exclusion  of  any  one  order, 
but  merely  the  predominance  of  the  others,  excepting  that  angios- 
permous plants  appear  to  have  been  nearly  deficient  in  the  two 
first  reigns ;  for  if  their  presence  be  admitted  their  forms  were 
very  difiTerent  from  those  of  existing  angiosperms,  and  more 
approximating  to  monocotyledons  than  dicotyledons. 

In  the  first  reign,  or  that  of  acrogenes,  M.  Adolphe  Brongniart 
includes  the  Silurian,  carboniferous,  and  Permian  systems — a  result 
quite  conformable  with  that  obtained  from  animal  fossils,  as  there 
is  certainly  a  strong  relation  between  the  faunae  of  these  three 
epochs.  In  the  second,  or  that  of  gymnosperms,  he  includes  the 
trias  and  oolitic  periods  ;  and  here,  again,  the  analogy  is  supported 
by  other  organic  fossils.  In  the  third,  or  reign  of  angiosperms, 
he  includes  the  cretaceous  and  tertiary — a  result  not  so  distinct  as 
the  preceding,  though  in  the  chalk  a  great  approximation  to  the 
existing  order  of  creation  may  be  reasonably  inferred  to  begin 
from  the  evidence  both  of  vegetable  and  animal  remains. 

In  the  reign  of  the  acrogenes,  or  carboniferous  epoch,  the 
most  striking  characters  are  the  nmnerous  species  of  ferns,  the 
great  development  of  the  lycopodiaceae  and  the  arborescent  form 
of  the  lepidodendra,   to  which  may  be  added  the  occurrence 
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of  anomalous  families  of  gymnosperms,  which  are  totally 
distinct  from  those  now  existing,  having  closed  their  existence 
with  the  reign  of  acrogenes,  such  as  sigillariae,  naeggerathiae,  and 
asterophillite.  During  the  whole  of  this  great  period,  from  the 
Cambrian  up  to  the  Permian  inclusive,  there  appears  to  have 
been  no  change  in  the  greater  characteristics  of  the  flora,  though 
certain  genera  and  certain  specific  forms  have  prevailed  more  in 
one  part  of  the  series  than  in  another.  For  example,  the  lepi- 
dodendra  and  calamites  are  more  abundant  in  the  more  ancient, 
and  the  sigillarias  and  conifers)  in  the  middle  and  upper  beds  of 
coal  deposits.  If  the  fossil  flora  be  compared  with  the  recent, 
two  remarkable  facts  become  apparent  The  absolute  number  of 
species  is  small  in  comparison,  since  the  carboniferous  fossil  flora 
of  Europe  contains  only  500  species,  whilst  the  number  observed 
in  the  recent  flora  is  11,000,  viz  : — 6,000  phanerogamous  and 
5,000  cryptogamic  ;  but  if  the  ferns  alone  are  compared  the  pro- 
portions are  reversed,  as  the  fossil  flora  yields  250  species,  and  the 
recent  only  50.  And,  in  like  manner,  the  coniferae  and  ephedresB 
of  the  carboniferous  epoch  amounted  to  120  species,  whilst  those  of 
the  present  epoch  are  only  25. 

This  preponderance  of  cryptogamic  acrogenes  establishes  an 
analogy  between  the  vegetation  of  this  early  period  and  that  of 
;be  small  islands  of  the  equatorial  zone  and  southern  temperate 
zone,  in  which  a  maritime  climate  is  most  fully  established ;  but 
with  this  exception,  that  in  the  existing  epoch  it  is  not  connected 
with  an  exclusion  of  phanerogamous  plants.  In  the  Permian 
period  the  fragments,  as  it  were,  of  this  ancient  flora  remains,  but 
no  traces  of  it  are  discovered  in  the  trias ;  a  conclusion  which 
must  be  received  with  much  caution. 

The  floral  characteristics  of  the  several  tertiary  deposits  are 
thus  stated  by  M.  Adolphe  Brongniart:— 

1.  In  the  eocene  epoch,  the  presence  of  palms,  as  yet  distinguished 
by  extreme  rarity,  being  limited  to  a  small  number  of  species.  The 
{Hredominance  of  algae  and  marine  monocotyledons,  which  may 
be  attributed  to  the  great  extent  of  marine  deposits  during  that 
epoch*  The  great  number  of  conifers,  and  the  presence  of  several 
extra  EuropeaB  fcurms,  principally  resulting  from  the  discovery  of 
fossil  fruits  in  the  island  of  Sheppy. 
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2.  For  the  miooene — The  abundance  of  palms ;  the  existence  of 
a  great  number  of  extra  European  forms  of  plants,  united  with 
the  genera  of  temperate  and  cold  climates,  and  the  presence  of  the 
genus  Steinhauera,  which  appears  to  M.  Brongniart  a  rubiaceons 
plants  allied  to  the  morindss. 

3.  For  the  pliocene  epoch — ^The  great  preponderance  and  variety 
of  dicotyledonous  plants,  the  rarity  of  the  monocotyledons,  and 
especially  the  absence  of  palms  i  the  general  analogy  being  with 
the  plants  of  the  temperate  regions  of  Europe,  of  North  America, 
and  Japan.  Of  curious  deficiencies  may  be  noticed  the  total 
absence,  so  far  as  our  present  knowledge,  of  composite,  campanu- 
lacesB,  personatae,  labiates,  solanise,  boraginesB,  &c. 

The  pliocene  flora  of  Europe  is  distinguished  from  the  recent, 
by  the  absence  of  mosses  and  ferns,  and  from  the  miocene  and 
eocene,  by  the  absence  of  palms. 

In  the  modem  tertiaries  of  the  Antilles,  however,  palms  are 
found,  so  that  at  that  epoch  they  already  there  possessed  the  charac- 
teristics of  an  equatorial  zone,  whilst  in  Europe  they  were  marked 
by  those  of  the  temperate  zone. 

Whilst,  therefore,  in  the  more  recent  tertiary  epoch  the  general 
distribution  of  vegetables  resembles  that  of  the  existing  period, 
none  of  the  plants  of  the  one  are  actually  identical  with  those 
of  the  other,  unless  the  comparison  be  carried  beyond  the  range 
of  the  actual  fossil  florae  for  example,  by  comparing  the  fossil 
plants  of  Eun^  with  the  recent  of  America. 

M.  Jules  Thurmann  has  published  an  extensive  work  on 
Phytostatics,  in  reference  to  the  Jura  and  adjacent  countries, 
principally  with  a  view  to  determine  the  influence  of  the  sub- 
jacent rocks  on  the  dispersion  of  vascular  plants ;  and  of  this 
work  an  abstract  has  been  given  in  the  Annales  des  Sciences 
Naturelles.*  His  object  is  to  demonstrate,  first,  that  there  is  an 
appreciable  relation  between  the  dispersion  of  species  of  plants 
and  the  subjacent  rocks ;  and,  secondly,  that  such  relation  depends 
on  an  influence  connected  with  the  physical  properties,  and  not 
with  the  chemical  composition  of  the  rocks.  Assisted  by  many 
French  and  Swiss  botanists  living  in  the  Jura  district,  the  author 
has  compiled  a  complete  table  of  the  Jurassic  flora,  and  added  to  it 

•  Annales  des  Sciences  Natorelles.    December,  1849. 
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one  of  species  which  are  oot  truly  Jurassic,  but  grow  in  that 
region ;  so  that  the  whole  affords  a  basis  of  comparison  by  which 
the  facts  of  dispersion,  as  regards  each  species,  in  the  various 
chains  and  valleys  round  the  Jura,  may  be  tested  and  established. 
M.  Thnrmann  then  discusses  these  facts  of  dispersion  in  reference 
to  iheir  causes,  whether  connected  with  climate  or  with  soil.  In 
the  first  place,  he  determines  all  the  effects  which  may  be  reason- 
ably ascribed  to  climate,  in  reference  to  annual  temperature, 
differences  between  summer  and  winter  temperature,  rains,  snows, 
springs,  ^bc,  and  also  the  effects  of  latitude  and  altitude,  and 
represents  these  elements  of  comparison  on  a  topographical  map 
of  the  Jura,  by  zones  of  colour  and  by  thermometric  curves,  so  that 
the  proportion  of  the  total  effect  due  to  these  causes  can  at  once  be 
seen.  In  the  next,  he  studies  the  subjacent  rocks  of  the  country, 
their  distribution  and  principal  physical  and  chemical  properties, 
and  adopts  for  them  too  distinct  classifications — the  one  chemical, 
as  calcareous,  silicious,  silicio-aluminous ;  the  other  physical,  as 
eugeogenic  and  dysgeogenic.  Amongst  the  rocks  chemically  con- 
sidered, there  are  some  which  are  easily  disintegrated  by  atmos- 
pheric agencies,  and  give  to  the  soil  greater  powers  of  division 
and  of  absorption  of  moisture — as,  for  example,  sandstones,  some 
granites,  clays,  &c — and  these  may  be  subdivided  into  pelogenic 
or  thoee  which  produce  an  earth  soil  or  mould,  and  psammogenic 
which  produce  a  sandy  soil ;  and  there  are  others  which  break  up 
with  difficulty,  and  yield  to  the  soil  only  a  close  and  stiff  detritus, 
soeh  as  compact  limestones,  some  porphyries,  basalts,  &q.  The 
soils  of  the  first  class  are  more  fresh  and  moist,  and  those  of  the 
second  more  dry  and  barren.  The  country  was  then  mapped  and 
coloured  in  groups  characterised  by  these  properties;  thus,  for 
example,  the  Jura  and  the  porphyritic  portion  of  the  Vosges  are 
dysgeogenic  districts,  whilst  the  tertiary  valleys,  the  granitic 
Alps,  tiie  classic  Vosges,  are  eugeogenic,  partly  psammogenic,  and 
pertly  pelogenic  The  Jura,  in  reference  to  its  levels  and  latitudes, 
is  first  divided  into  four  zones ;  and  it  is  observed,  that  where 
the  structure  of  the  chain  is  the  same,  certain  species  of  plants 
regularly  appear  at  fitting  exposures  within  them.  The  lower 
region  extends  to  400  metres,  and  is  characterised  by  vineyards 
and  nudze  crops,  which  encircle,    like  a  girdle^  the   hills;  the 
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second,  from  400  to  700  nietres,  has  neiUier  yines  nor  pines,  btrt  ia 
clothed  with  evergreens ;  the  third,  or  mountain  region,  from  TOO 
to  1,300  metres,  is  characterised  hj  pines  and  the  great  gentian; 
and,  lastly,  the  Alpine  region,  from  1,300  to  1,800  metres^  is  pasture 
grass.  These  regions  are  so  neatlj  marked,  that  they  may  be 
recognised  by  the  vegetation  from  about  twenty*four  teat  or 
characteristic  plants*  Having  established  these  relations,  and 
extended  them  from  the  Jura  to  the  adjacent  districts,  M.  Thur-* 
mann  takes  up  the  great  question  of  the  influence  of  the  subjacent 
rocks  on  the  distribution  of  the  plants.  This  influence,  he  shows, 
may  be  traced  in  the  most  striking  manner,  even  at  the  line  of 
contact  of  two  rocks  suitably  distinct  from  each  other ;  and  having 
studied  the  peculiar  sympathy,  as  it  were,  or  dislike  of  certain 
plants  to  certain  rocks,  he  shows  that  the  facts  of  dispersion  prove 
that  this  elective  tendency  is  exercised  not  to  much  in  reference 
to  the  chemical  as  to  the  physical  characters — ^the  f^pearanoe  or 
disappearance  of  plants  depending  not  so  much  on  the  recurrence 
of  calcareous  or  silicious  soils,  as  on  those  possessed  of  engeogenic 
or  dysgeogenic  properties ;  and  he  therrfoore  classes  the  plants  as 
hygrophiles  which  elect  moist  and  fresh  or  eugeogenic  soils,  and 
xerophiles  which  elect  the  drier  or  dysgeogenic  soils.  The 
general  comparison  of  the  results  of  all  these  examinaticma,  con- 
ducted on  the  graphic  principle  now  so  fiamiliar  both  to  mathcma- 
ticians  and  statists,  leads  them  to  this  important  result.  The  8tal» 
of  the  vegetation,  or  flora,  of  a  country — that  is^  the  di^rsion 
and  arrangement  within  it  of  plants — depends  primarily  on  kid- 
tude  and  altitude,  which  are  the  principal  elements  or  factors  of 
the  climate;  and,  secondarily,  on  the  su}]jacent  rooks:  or,  if  the 
climate  (made  up  as  the  eflect  of  all  its  fsictors)  be  the  same,  the 
dispersion  of  floral  species  depends  on  the  mechanical  properties 
of  the  subjacent  rocks,  or  on  the  strength,  state  of  division,  and 
absorbent  power  of  the  soils  produced  by  their  decomposition. 

This  work  of  M.  Thurmann  is  of  the  highest  value  to  the  phi- 
losophical geologist.  In  applying  its  principles  to  jnactioe  it 
must  be  remembered  that  the  detritus  of  rocks  is  rarely  atatieii-> 
ary,  but  is  first  transported  from  high  to  low  lands,  from  the 
mountain  top  to  the  shores  of  the  ocean,  and  there  is  spread,  by 
tidal  and  other  marine  currents,  over  its  bottom.    Such  transport 
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of  dttritiis  liM  been  in  progress  tfhice  the  earliest  geological  epoeli, 
and  musty  therefore,  ^m  the  beginning,  hare  affected,  more 
or  lem,  the  diqiersion  df  plants.  If,  then,  we  compare  these 
obserrationB  with  the  facts  I  have  befbne  noticed  of  the  recnrrence 
of  the  phenomena  of  eierotioBs,  and  the  intrusion  of  igneous 
matter  in  certain  definite  directkms,  we  may  reasonabij  imagine 
that  80  these  points  were  derated  above  the  levd  of  the  sea,  they 
became  centres  of  vegetaUon ;  and  that  the  grouping  of  species 
commenced  in  relation  to  the  properties  of  the  several  rocks ;  and 
that  the  dispersion  from  these  centres  followed  the  direction  and 
modification  of  the  peculiar  detritus  or  drift  suitable  to  their 
organie  peculiarities.  In  Hke  manner  it  is  easy  to  imagine  how 
the  conditions  which  had  fitted  a  soil  for  the  maintenance  of  one 
class  of  vegetation  may,  by  physical  changes,  have  been  rendered 
unfit  for  its  support,  and  hence  the  sudden  disappearance  of  a 
fia»  in  the  passage  from  one  geoh^cal  formation  to  another. 

It  is  not  t(>  be  supposed  that  M.  Thtffmann  intends  to  deny  any 
chemmd  infitMince,  or  infioence  of  composition,  of  the  soil  on 
v^etation.  On  th^econtrary,  he  distinguishes  it  where  it  e^ts,  and 
first  eliminates  it,  as  mathematicians  would  do,  before  be  draws  his 
ccmdosions.    In  fact,  the  quantity  of  mineral  matter  which  exists 
in  the  ashes  of  vegetables  of  all  kinds,  demonstrates  their  action 
on  Hbe  soil,  and,  in  like  manner,  a  reaction  of  the  soil  upon  them* 
The  necessity  of  attending  to  this  reciprocal  connexion  between 
the  aoE  and  the  plants  growing  upon  it,  is  every  day  becoming 
more  evidei^  as  agxicuUoie  is  assuming  a  decidedly  scientific 
chacacter,  and  the  farmer  is  forced  to  seek  in  the  knowledge  of 
the  chemist  and  gdologMt  n  more  sound  basis  for  his  practicid 
opentuipa  thaa  could  be  obtained  firom  the  mere  trial  and  error  of 
a  jmd»  agncultoral  system.    M.  Boussingault,  who  is  remarkable 
in  France   krr  the  combination  of  great  farming  and  chemical 
knowledge,  has  paid  great  attention  to  this  subject ;  but  I  shall 
memly  quote  the  following  results  as  illustrative  of  it*    In  one 
year,  eoeh  of  the  following  crops  takes  from  the  soil  per  acre: — 

The  Vine,  I6-afR)8.  of  Alkali. 

Potatoes,  58*8  „ 

Beet  Boot,  8400  „ 

Barley^  26-20  „ 
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The  eonnexioii,  therefore,  between  inorganic  and  organic 
nature,  and  the  reciprocal  action  of  the  one  upon  the  other,  are 
distinctly  nmnifested  in  the  vegetable  kingdom ;  nor  is  the  de- 
pendence of  animals  on  the  elements  in  which  thej  lire  less 
remarkable,  M.  Agassiz,*  whilst  admitting  fully  the  necessity  <^ 
resting  any  natural  classification  of  animals  on  their  internal 
structure,  as  the  only  safe  foundation,  urges  the  propriety  of  again 
returning  to  some  consideration  of  the  natural  relations  which 
exist  between  animals  and  the  elements  in  which  they  live :  for 
though,  as  he  observes — 

"The  mere  living  in  water  or  upon  dry  land  is  in  itself  of  slight  im- 
portance, as  there  are  so  many  ftnimftlg  which  dwell  in  the  two  elements, 
although  having  the  same  identical  structure,  it  should  not  be  overlooked, 
that  the  greater  number  of  aquatic  animals  have  structural  peculiarities 
common  to  all,  and  that  the  same  is  the  case  with  the  terrestrial  or  aereal 
animals;  and  that,  not  merely  in  reference  to  their  respiratory  apparatus, 
as  the  greater  pressure  under  which  aquatic  animals  are  nuuntained 
throughout  their  life,  modifies  in  many  other  respects  their  oiganization.'' 

It  is  thus  that  whilst  anatomical  structure  decides  the  zoologist 
in  forming  his  classes  of  mammalia,  birds,  fishes,  reptiles,  insects, 
moUnsca,  &c.,  he  is  forced  to  observe  that  a  modification  of  the 
normal  structure  was  necessary  to  adapt  it  to  a  terrestrial  or  to 
an  aquatic  life.  Having  premised  thus  much,  M.  Agassiz  endea- 
votirs  to  show  that  the  aquatic  type  is  always  an  inferior  degree  of 
organization.  Taking,  for  example,  the  four  great  divisions  of 
the  animal  kingdom,  as  adopted  by  him,  namely,  the  radiata,  in- 
cluding the  three  classes  of  polypi,  jelly  fishes,  and  echinoderms ; 
the  mollusca,  including  cephalopoda,  pteropoda,  gasteropoda, 
acephala  and  brachiopoda ;  the  articulata,  including  anthropoda, 
Crustacea  combined  with  cirripedia,  and  insects ;  and,  finally,  the 
vertebrata — ^he  finds  the  lowest  grade  of  structure  in  the  aquatic 
type,  with  some  exceptions,  such  as  the  cephalopoda  as  a  branch 
of  the  mollusca — an  exception  which  deserves  the  special  attention 
of  the  philosophic  geologist.  In  like  manner,  the  fluviatile  types 
rank  higher  in  structure  than  the  marine. 

•  **  The  Natural  Belations  between  Animals  and  the  Elements  in  which 
they  Live,"  by  L.  Agassiz. — SiUiman's  American  Journal^  May,  1850. 
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*<  These  riews,"  M.  Agasdz  obMires,  ^are  fdlly  Bostaiiied  by  the  order 
of  Buoeeesioii  of  these  great  types  of  the  animal  kingdom  thronghont  the 
earlier  geological  periods ;  for,  as  it  is  already  ascertained  from  zoological 
comparisons,  that  the  earlier  types  in  each  class  rank  lower  than  their  pre- 
sent Uring  representatives,  we  have  Airther  evidence,  firom  the  circumstances 
under  which  they  live,  that  they  were  all  aquatic  and  marine  in  the  eariiest 
periods,  and  that  flnviatile  and  terrestrial  types  haye  followed  only  at  later 
periods.  Without  alluding  to  those  classes  in  which  the  gradation  of  fossil 
types  is  less  distinctly  shown,  let  me  only  recall  the  crinoids  among  echino- 
derms,  which  for  so  long  time  prevailed,  to  the  almost  entire  exclusion  of  all 
other  families  among  acephala ;  the  great  prevalence  of  brachiopoda  in  the 
oldest  deposits,  and  the  first  appearance  of  naiades  in  tertiary  beds;  the 
large  number  of  branchiate  gasteropoda  up  to  the  time  of  the  tertiary  period, 
when  UmneflB  and  helices  made  their  first  appearance ;  the  earlier  deveUyp* 
ment  of  Crustacea  with  more  uniform  joints,  and  the  appearance  of  insects 
of  the  tribe  of  scorpions  anterior  to  that  of  the  winged  families,  among  which 
the  neuroptera  seem  to  be  the  first  to  increase  in  number;  and  the  late 
occurrence  of  the  sucking  tribes  in  tertiary  beds,  and  there  will  be  no  doubt 
left  that  the  gp^ation  of  structure  is^  intimately  connected  with  the  exten- 
sion of  continental  lands,  and  that  the  present  connexion  of  animals  with 
the  surrounding  media  in  which  they  live  agrees  also  with  their  natural 
gradation."* 

It  is  rather  to  this  particular  conclusion  than  to  the  general 
reasons  of  our  author  that  the  geologist  should  direct  his  attention. 
The  apparent  exception  in  the  cephalapoda,  as  a  branch-of  the 
nu^usca,  is,  indeed,  a  strong  confirmatory  proof  that  the  grada- 
tion of  structure  was  not  one  of  mere  progressive  improvement, 
but  was  the  result  of  adaptation  to  the  gradui4l7  altering  circum- 
stances of  the  earth's  surface.  The  cephalopoda  are  highest 
amongst  moUusca,  and  almost  rival  in  the  complication  and 
development  of  their  structure  some  of  the  vertebrata — and  yet 
ihej  are  exclusively  marine.  It  was,  however,  in  the  earlier 
stages  of  the  earth's  history  that  these  animals  exhibited  their 
fullest  development;  and  when  we  contemplate  the  numerous 
genera  which  have  been  discovered  in  the  strata  of  the  earth,  from 
^e  orthoceridae  and  nautilidas  of  the  earlier  formations,  to  the 
baculidffi  and  ammonidsd  of  the  chalk,  and  the  singular  variations 
from  the  more  simple  forms  which  they  exhibit,  it  is  impossible  not 
to  see  that  they  indicated  a  modification  of  a  normal  form  calcu- 
lated to  place  the  resulting  organization  in  relation  to  some  pecu- 
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hxr  circamstanoeB  of  an  aqtuttk   of  nuyine  period,  or,  as  IL 
Agasaiz  expresses  it — 

*^  The  peonliar  relodons  of  this  daBs  to  its  type  must  be  rather  i^reoiated 
under  the  pdnt  of  view  of  the  conditions  which  prerailed  in  former  ages, 
when  the  ooean  covered  more  extenarreiy  the  whole  suiface  of  the  globe  than 
aA  i^esent;  so  that  the  type,  with  Hs  high  organization,  must  be  conndered 
more  with  reference  to  its  development  m  former  ages,  than  to  what  it  is 
now,  as  at  presoit  the  dass  is  proportionably  reduced ;  and  it  is  wdl  known, 
that  in  earlier  periods,  however  high  animals  might  have  ranked  by  their 
stracture,  thej  were  all  marine,  as  we  know  fishes  to  have  been  the  only 
represMitataves  of  the  vortebrata  in  the  eailier  periods." 

In  iroftfay  were  it  neeessaiy  to  vindicate  the  claims  of  divifie 
power^  as  manifested  in  creation,  this  modification  of  one  <H^gamc 
^rpe  throng  a  vast  variety  of  forms,  would  afford  one  of  tiie 
strongest  arguments  in  its  favour  ;  and  we  may  at  least  conclude 
from  it  that  the  necessary  relatums  of  the  animals  to  the  medium 
in  which  they  were  to  live,  led  to  the  high  and  varied  develop- 
ment  of  lower  organie  types  rather  than  to  the  adc^tion  of  higher 
types,  which  were  suited  to  circumstances  not  yet  existing.  M. 
Alcide  D'Orbigny*  has  published  two  essays  on  this  subject. 
The  first  treats  on  the  successive  progress  of  organization  on  the 
surface  of  the  earth  from  the  most  ancient  geological  epochs  to 
the  existing  one.  The  mode  of  discussing  the  question  is  difier- 
ent  from  that  adopted  by  M.  Agassiz,  but  is  equally  interesting. 
M.  I^Orbigny  first  states,  that  in  the  animal  kingdom  tiie  num- 
ber of  orders  continued,  with  only  slight  exception,  to  increase 
io  successive  epochs,  the  njombers  being  as  here  shown : — 


latheXriasic          „ 

21 

In  the  Jurassic        „ 

41 

In  the  Cretaceous     „ 

41 

In  the  Tertiary         „ 

71 

In  the  existing         „ 

76 

In  the  aggregate,  therefore,  the  quantity  of  gmmffl  forms  in- 
creases, in  respect  to  orders,  on  approaching  the  existing  epoch. 


•  "  Annales  des  Sciences  NatareHes,**  April,  1800. 
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IL  lyOrbigiiy  next  demoDBtrates,  that  tlumgh  the  total  ntim- 
ber  of  orders  has  thus  increased,  there  is  a  TeiyremarkaUe  difier<^ 
enee  in  the  manner  in  which  the  several  orders  have  been  de« 
▼eloped  at  sncceaaye  epochs,  some  haying  obtained  their  maximnm 
nnmber  of  genera  at  some  past  geological  epoch,  and  having  now 
dwindled  down  to  a  oomparatiyely  small  nnmber,  whilst  others 
have  continned  to  increase  in  nnmber  of  genera  np  to  the  preeeat 
epoch ;  or  in  other  wor&,  there  are  thirteen  orders  in  a  state  of 
snccessive  decrement,  and  sixty^fonr  orders  in  a  state  of  successive 
increment.  I^  then,  more  than  one-sixth  of  the  whole  number  of 
orders  is  in  a  state  of  decreasing  development,  and  fttrther,  if  this 
decrease  has  oommenced  in  some  at  a  very  remote  epoch,  it  is  ma^ 
nifest  that  all  the  series  of  the  animal  kingdom  have  not  advanced 
in  one  uniform  progression  of  development.  In  the  pabsoxoic  period 
six  orders  had  ahreadj  attained  their  maximum  of  development^  and 
begnn  to  decrease,  namely,  {dacoid  and  ganoid  fishes ;  trilobitie 
cmstacea  ;  tentacuHferous  cephalq[K>dCT  4  braohidous  brai^iopoda, 
and  fixed  crinoids ;  or  representatives  of  each  great  soological 
division.  In  the  Jurassic  period,  two  orders  began  to  diminish — 
namely,  the  saurian  reptiles  and  the  free  crinoids.  In  the 
cretaceous  period,  four  orders  have  passed  their  maximum  of 
devdopment  and  begun  to  wane — namely,  the  cirrhidous  biachi- 
opoda,  the  bryozoa,  one  section  of  foraminifera,  and  the  sponges  ; 
and  finally,  in  the  tertiary  period,  two  orders  enter  upon  the  wane — 
namely,  the  pachydermata  and  the  edentata. 

tliis  result  M.  jyOrbigny  considers  in  opposition  to  the  theory 

of  progressive  perfection  in  development,  and  he  then  proceeds  to 

examine  the  position  of  the  thirteen  decreasing  orders  in  their 

respective  branches  of  the  animal  kingdom,  with  a  view  to  the 

same  question.    Beginning  with  the  radiata,  he  finds  that  four 

orders  are  in  a  state  of  decrement,  and  twelve  in  that  of  increment; 

and  of  those  in  decrement  whilst  two  orders  bdong  to  the  lower 

forms  of  radiata,  the  echinoderms,  which  ranked  as  &e  highest^ 

have  furnished  the  others^  one  order  havin^g  attained  its  maximum 

develepm^it  many  geological  stages  before  the  amorphosKMS  which 

are  at  the  v^fy  bottom  of  Ae  animal  seate.    The  radiata^  th^re- 

£qre»  do  not  eonform  to  tibe  supposed  rideof  {mgresc&ve  perfection 

of  devdopmmA.    In  the  molhcoa,  four  orders  are  in  deoromea^ 
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and  ten  in  incrementy  and  ihoae  in  decrement  include  the  tenta* 
culiferons  cephalopodes,  which  attained  their  maximnm  of  deve- 
lopment in  the  Bilarian  or  earliest  known  zoological  epoch| 
being  two  stages  before  the  mayimnm  deyelopment  of  the 
brachidons  brachiopoda,  twenty-cwe  stages  before  that  of  the 
cirrhidons  brachiopoda,  which  are  inferior  to  the  former,  and 
twenty-two  stages  before  that  of  the  bryocoa,  which  are  the 
lowest  in  organization  of  this  branch  of  the  animal  kingdom. 
In  the  articolata  the  comparison  must  be  imperfect  fix>m  the 
perishable  character  of  their  structure,  so  that  only  one  order 
appears  in  decrement,  and  eighteen  in  increment.  The  order 
in  decrement  is  that  of  the  trilobites,  which  belongs  to  the 
Crustacea,  and  is  more  perfect  in  organization  than  the  annelida 
and  cirrhipeda,  although  the  trilobites  attained  their  maximum 
of  development  in  the  silurian  epoch,  and  disappeared  almost 
immediately  afterwards,  whilst  the  annelida  and  cirrhipeda 
have  only  attained  their  maximum  in  the  existing  epoch. 
In  the  vertebrata  five  orders  are  in  decrement,  and  twenty-three 
in  increment,  being  a  ratio  of  nearly  one  to  five,  which  is  certainly 
very  great  in  a  branch  so  high  in  organization,  and  including 
man.  In  examining  the  orders  in  decrement,  two  belong  to  fishes, 
the  placoids  and  ganoids,  which  far  from  being  at  the  bottom  of 
the  scale  in  organization,  are  superior  to  the  pleuronectidse,  still  in 
a  state  of  increment ;  and  even  include  the  squalidse,  which  are 
superior  to  all  other  fishes  in  organization,  so  that  in  this  class  the 
highest  development  of  the  most  perfect  form  took  place  at  the 
earliest,  and  not  at  the  latest  epochs.  In  reptiles,  the  saurians 
which  attained  their  maximum  development  long  since,  and  now 
are  in  decrement,  are  superior  both  to  the  ophidia  or  serpents,  and 
the  batrachea  or  frogs,  which  are  both  in  a  state  of  increment ; 
and,  finally,  in  the  mammifera,  the  pachydermata  or  elephants,  and 
the  edentata,  are  superior  in  perfection  to  the  cetacea,  which  are 
still  in  a  state  of  increment.  It  seems,  therefore,  evident,  that 
there  has  been  no  general  advance  of  organic  perfection  in 
successive  epochs,  but  that  some  orders  of  a  high  degree  of  organi- 
zation have  anticipated  others  of  a  much  lower  degree,  and  that  in 
each  great  branch  of  the  animal  kingdom  the  orders  which  have 
first  attained  their  maximum  of  development  have  not  been  the  low- 
est^ as  to  organic  structure,  of  that  particular  branch.  It  appears  to 
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me,  tliat  this  reasoning  is  not  only  opposed  to  the  theory  of  pro- 
gressire  derelopment,  bat  founded  as  it  is  on  facts,  supports  the 
condnsion  I  have  already  drawn  from  the  essay  of  M.  Agassis, 
that  organic  perfection  was  attained  at  every  epoch,  estimating 
that  perfection  by  the  adaptation  of  the  organic  structore  to  the 
drcnmstances  in  which  the  animal  was  required  to  live.     The 
second  essay*  of  M.  lyOrbigny  is  equally  important  in  reference  to 
this  subject.    In  the  thirty-one  orders  which  have  been  already 
disooTered  in  the  pal»ozoic  strata,  each  great  division  of  the 
animal  kingdom  is  fully  represented,  namely — ^the  radiata  by  eight 
orders,  the  moUusca  by  nine,  the  articulata  by  eleven,  and  the  ver- 
tdbrata  by  three,  so  that  the  organization  of  the  earliest  periods 
was  by  no  means  confined  to  the  lowest  forms  of  animal  life ;  ajad 
when  these  divisions  are  individually  examined,  it  is  found  that 
of  the  eight  orders  of  radiata,  four  belong  to  the  echinodermata  or 
the  highest,  and  only  two  to  the  amorphozoa,  or  the  lowest  of  the 
division*    Of  the  nine  orders  of  mollusca,  some  represent  each 
class,  and  the  most  perfect  class,  the  cephalopoda,  is  at  its  maximum 
of  development  in  combination  with  a  similar  high  development  of 
the  most  perfect  section  of  brachiopoda ;  of  the  articulata,  some 
are  also  found  to  represent  each  class,  and  the  coleoptera,  or  the 
most  perfect,  are  amongst  the  insects ;  and  of  vertebrata,  fishes  and 
reptiles  appear  tohave  commenced  with  a  great  development  of  their 
higher  forms  of  organization.     The  mammalia  alone  attained  their 
highest  perfection  and  their  most  extended  generic  development  in 
the  existing  epoch,  and  were  totally  absent  from  the  palaeozoic 
fauna ;  yet  even  in  this  case,  true  mammals  commenced  not  with  the 
lowest,  but  with  a  high  form  of  organization,  namely — ^with  the 
pachydermata  and  edentata.     In  like  manner,  birds  commenced 
in  the  triasic  period,  and  exhibited  in  the  waders  an  order  quite  as 
perfect  as  the  palmipedes  of  the  chalk,  and  other  orders  subse- 
quently developed ;  and  chelonian  reptiles  appeared  also  in  the 
trias  or  long  before  much  more  imperfect  orders  subsequently 
deT^oped ;  so  that  the  supposed  progressive  advance  of  organi- 
za^on  through  successive  ages  of  the  world,  from  a  low  type  to  one 
more  perfect,  rests  only  on  the  mammifera,  and  may  be  considered 

•  Recherches  Zoologiquea  sor  rinstant  d'apparition  dans  lea  agea  da  monde  dee 
cnndres  d'animanx  compare  aa  degr6  de  perfection  de  I'exuiemble  de  lean  organes 
4es  Science*  Katurelles.— Ap.  1830. 

K 


90 

An  etception^  prlndpally  founded  on  th^  biM  i^^^Mnmce  <if 
«pon  the  earth.  The  seyeral  divisiond,  «nd  ctcii  the  ylittet  of 
ihe  animal  kingdom,  have  had  a  parallel  deyelc^ment  at  each 
epodi  of  the  earth's  hLBtory,  and  the  peooliar  prepoadanuioe  <tf 
iome  of  them,  or  the  absenee  of  olhera,  most  he  ascribed  net  to  the 
necessity  of  some  law  of  progressive  improvement,  but  lo  tha 
required  relations  of  their  tngaai^tion  to  the  eleaienls  or  clvsim* 
stances  of  their  intended  existence. 

The  remarkable  deveh^Nneni  of  the  pM^ydermata  jnet  befece 
the  commencement  of  the  existing  epodi,  and  their  sudden  dimi!» 
notion  and  almost  disappearance  in  regions  where  th^  had 
abounded,  is  a  &ot  of  the  highest  interest  and  is  thus  stated  hf 
M.  Paul  Gervais.*  Of  hoofbd  animab>  the  ancient  Frebch 
&una  possessed  eight  species  of  probosddea,  belenging  to  the 
genera  elephas,  mastodcm,  and  dinotheriom,  all  of  whidi  are  ex« 
tinct ;  iforty-nine  or  fifty  species  of  herbivorous  pachyderms,  of 
which  only  the  ass  and  horse  now  exist ;  of  omnivorous  padiydenna 
thirty-five  species,  of  which  the  boar  and  hog  onfy  remain ;  and 
of  ruminants  fifty  species,  eleven  t>f  which  still  Hve,  ei&er  as 
wild  or  domestic  animals,  in  France,  and  tiiree,  though  extinct  in 
France,  are  still  found  alive  in  other  parts  of  Europe.  Is  it  tmrraison- 
able  to  attribute  the  sudden  disappearanoe  of  125  or  127  ^eciee 
of  animals  of  the  great  order  of  hoofed  animals,  including  $o 
many  of  large  size,  and  the  preservation  of  genera  so  valuable  ioir 
domestic  purposes  as  the  ox,  the  goat,  the  sheep,  the  camel,  and 
the  horse,  to  a  wise  preparation  for  the  ultimate  occupation  of  the 
earth  by  man  ?  And  can  we  doubt  that  those  powers  of  destruction 
which  were  bestowed  on  many  of  the  gigantic  reptiles  of  eaili^ 
geological  epochs,  have  been  replaced  by  the  exercise  of  a  leaser 
amount  of  .pl^ical  force,  guided  by  a  higher  intellectual  power« 
as  exhibited  in  man,  the  last  and  most  perfect  work  of  organic 
creation  ? 

I  have  endeavoured  thus  far  to  set  before  you  some  of  the  m»r^ 
general  and  philosophical  results  which  are  the  Qonseqne^a  oC 
dareliil  inquiry  into  the  organic  peculiarities  of  the  earlh  in  smtt^ 
cessiye  ages ;  and  it  is  my  intention  to  defer,  until  I  again  addreaa 

^  Comptes  Bendus.    October,  18ftO, 
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joOi  an  am^Tsifl  of  these  detailed  PabBOotolofioal  works  which 
are  atiU  in  progreaa^  contenting  ngrself  at  present  with  only  a  few 
general  remarks*  In  setting  hefore  you  the  views  of  M.  Alcide 
P'Urbigiij,  I  have  had  occasion  to  use  the  terms  brachidous 
and  QirriiidoQS  hraohiopoda>  and  I  must  therefore  make  you  awaro 
of  the  elassifioatioA  which  that  author  has  proposed  for  this  class 
so  important  to  the  geologist.  Afier  commentiDg  on  the  works  of 
preceding  authors^  he  points  out  the  remarkable  fact,  that  whilst 
one  set  of  writers  has  att^ided  almost  exclusively  to  the  anatomy 
of  living  ^ecies^  the  other>  and  far  more  numerous  set,  has  dili- 
gently studied  the  external  characters  alone  of  the  shells  of  extinct 
Qieeies.  It  is  thus,  he  observes,  that  the  arms,  on  the  presence  of 
whic^  the  name  brachiopoda  was  established  by  Dumcril,  and 
adiqpted  by  Guvier,  Owen,  ^sc,  seetn  to  be  almost  forgotten^ ;  and 
the  mantle  so  intimately  eonneeted  with  the  organs  of  respiration, 
Oft  whieh  M.  Blainville  founded  his  term  palliobranchiata,  "  has 
been  seavoely  mentioned  out  of  the  works  of  Cuvier  and  Owen*" 
M.  I^Orbigny,  on  the  contrary,  considering  the  presence  or  ab« 
sence  of  arms  to  have  a  material  effect  on  the  extension  and 
■oological  characters  of  the  mantle,  adopts  them  as  the  basis  of 
his  pn^posed  classification.    He  has  thus  two  great  divisions — 

lst»  Brachiopoda  brachidea. — ^With  arms  i  the  borders  of  the 
mantie  bring  only  slightly  developed,  and  the  shell  always  sym- 
■letricaL 

2nd,  BraeebiqM)da  cirrhidea. — Without  arms;  the  borders  of 
the  mantle  much  developed  and  strongly  ciliated;  shell  rarely 
syuuuetrical. 

The  first  division  is  subdivided  according  as  the  arms 
afia  fleshy,  being  free  in  their  wh(4e  length,  very  extensible, 
aaad  pmi/yideA  with  rather  short  cili» ;  or  fleshy,  being  sometimes 
aopported  on  a  shelly  framework  and  always  fixed,  not  extensiUe, 
and  pfOTided  with  long  cili^.  The  first  subdivision  is  divided 
into  two  seetiw^  in  the  first  of  whiob  tho  arms  ar^  »d^  uf  in 
the  aame  plane,  and  not  sni^orted  I^  the  internal  pr9'C^M^  ^ 
tiie  lesser  valve ;  and  in  the  second,  the  arms  are  rolled  up  late* 

T$Slj  and  aivforted  by  the  internal  proeessea  of  tbe  small  valve. 

Hk^  Sf^  iHtnm  ^oiitains  twp  s^bsaotioai^  »ai»%  om»  in  winch 
the  Aell  Im  m  hii^e,  and  is  oompoaiA  of  S^viUes  1  a^d  9> 


tiie  lingulidae  and  tbe  calceolidae ;  the  other,  in  which  the  shell  has 
ft  hinge,  and  is  composed  of  families  3  and  4,  the  productidfe  and 
the  orthisidsB.  The  second  section  is  composed  of  families  5  and 
6,  the  rhjnchonellidse  and  the  nncitidas.  The  second  subdivision 
of  the  brachiopoda  brachidea  is  also  divided  into  two  sections,  in 
the  first  of  which  the  fixed  arms  are  supported  in  a  shelly  frame- 
work, and  the  shell  is  terebratuliform,  has  a  hinge,  and  in  snb- 
stance  is  shelly,  perforated,  or  fibrous ;  whilst  in  the  second,  the 
arms  are  fleshy,  spiral,  and  united  together,  not  supported  by  a 
shelly  framework — the  shell  being  conical,  without  hinge,  delti- 
dium,  or  area,  and  in  substance  either  homy  or  perforated.  The 
first  of  these  sections  contains  also  two  subsections,  one  in  which 
the  framework  which  supports  the  arms  is  spiral,  and  the  texture 
is  almost  always  fibrous,  being  composed  of  family  7,  the  spiri- 
feridse ;  and  the  other,  in  which  the  framework  is  bent  at  angles, 
and  the  texture  is  always  perforated,  being  composed  of  families 
8  and  9,  the  magasidas  and  the  terebratulidae.  The  second  section  is 
here  also  simple,  and  is  composed  of  families  10  and  11,  the  orbi- 
culidse  and  the  cranidse. 

The  brachiopoda  cirrhidea  are  divided  into  two  subdivisicms,  in 
the  first  of  which  the  shell  and  animal  are  regularly  formed  of 
symmetrical  parts,  in  pairs,  and  the  shell  is  always  perforated,  and 
never  channelled,  this  subdivision  being  composed  of  family  12, 
thecidftidas ;  in  the  second,  the  shell  and  animal  are  irregular,  not 
being  formed  of  symmetrical  parts,  in  pairs,  and  the  shell  is  not 
punctuated,  and  often  channelled,  the  subdivisions  being  composed 
of  families  13  and  14,  caprinidaB  and  radiolidsB. 

The  characters  of  the  families  are  thus  given : — 

1.  Lingulids. — A  pediculated  external  muscle  passing  between 
the  two  valves;  shell  homy;  the  beaks  of  both  valves  are 
equally  grooved  for  the  passage  of  the  muscle,  as  in  Lingola  of 
Bruguiere ;  or  the  beak  of  one  valve  only,  as  in  Obolus  of  Eichwald. 

2.  Calceolid£9« — ^There  is  no  pedicle  or  external  muscle;  the 
animal  and  shell  are  free,  and  the  texture  is  fibrous,  as  in  Galceola 
of  Lamarck. 

3.  Productidfld^p— No  opening  for  a  muscle ;  animal  and  shell 
free ;  shell  often  tubular  or  perforated.  The  fiunily  thus  divides 
itsdf  into  genera :  when  provided  with  external  tubes  over  Hie 
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w&oto  aur&cd,  the  hinge  area  being  scarcelj  visible,  Prbdo^tiif 
(Sowerby).  When  the  tubes  occor  only  along  the  hinge  border^ 
and  ibB  area  is  strongly  marked,  Chonetes  (Fischer)*  When  with- 
out external  tubes,  the  shell  not  being  perforated,  and  the  two 
▼alvea  arched,  but  not  bent,  Leptoena  (Dalman). 

4*  Orthisidse. — ^An  opening  for  the  passage  of  a  muscle ;  ani-* 
mal  fixed ;  shell  always  fibrous,  but  not  perforated.  When  the 
opemng,  which  is  round,  is  placed  at  the  summit  of  the  large 
yahre,  without  trenching  on  the  hinge  area,  Strophomena  (Rafi- 
nesque).  When  the  opening  is  placed  below  the  sunmiit  of  the  large 
Talye,  and  in  the  area ;  if  raised,  and  in  the  centre  of  an  entire 
semi-deltidium,  Orthisina  (IVOrbigny) ;  if  triangular,  and  occu- 
pying the  whole  bfeadth  of  the  area,  there  being  no  deltidium, 
Orthis  (Dalman). 

5.  BhynchonellidsB. — ^An  evening  for  the  passage  of  an  exter« 
nal  muscle ;  animal  fixed.  When  the  opening  is  dose  to  the 
hinge,  Uiere  is  no  area,  and  the  summit  is  entire,  Hemythiris 
(lyOrbigny).  When  the  <^)ening  is  separated  fr(»n  the  hinge, 
and  placed  under  the  beak  of  the  great  valve :  if  surrounded  by 
a  raised  margin,  the  deltidium  is  double,  and  ther^  is  no  area, 
Bhyhchonella  (Fischer) ;  if  the  opening  has  no  raised  margin,  the 
dekidiumis  simple,  and  there  is  an  area,  Strigocephalus  (Defrance). 
When  tiie  opening,  separated  from  the  hinge,  is  placed  at  the  ex- 
tremity of  the  beak  of  the  great  valve,  Porambonites  (Pander). 

6.  UncttidaB.— J^o  opening  for  the  passage  of  an  external  mus- 
cle ;  animal  free ;  when  the  beak  is  detached,  salient  and 
hollowed  below,  Uncites  (Defrance).  When  the  beak  is  turned 
over  on  itself^  if  the  processes  of  the  arms  are  free  in  the  middle 
of  the  small  valve,  and  the  interior  of  the  valves  has  no  plates  or 
lamhue,  Atrypa  (Dalman) ;  if  the  processes  of  the  arms  are  fixed 
to  the  small  valve  by  a  vertical  plate,  and  the  interior  of  the  valves 
is  provided  with  plates,  Pentamerus  (Sowerby). 

7«  SpiriferidsB. — ^When  there  is  no  opening  in  the  sheU.for  the 
piMsge  of  a  muscle ;  the  animal  is  free,  and  the  shell  filwous, 
Cyrthia  (Dalman).  When  there  is  an  opening  for  the  passage  of 
a  musde,  and  the  animal  is  fixed:  if  the  opening  is  triangular 
dose  to  the  hinge,  there  is  no  deltidium,  and  the  shell  is  fibrousr 
Whikt  the  opening  trenches  upon  both  valves,  Spiriler  (Sowerby); 


oCf  if  die  sliell  10  perfinmied^  and  the  openmg  irtnehMoa  ihm 
great  valve  onlj,  Spiriferina  (lyOrbigny).  If  ihe  opettiBg  1^ 
roondy  dtftant  firom  the  hingei  plaoed  under  the  beak»  in  the  mii- 
dle  of  a  deltidinm  and  axe%  the  spiral  cave  having  its  sum- 
mit inferior,  Spirigerina  (D'Qrlngnj) ;  or,  when  jdaoed  at  the 
sommit  of  the  beak,  without  deltidinm  or  area,  the  tfkstX  cene 
having  its  summit  on  one  side,  Spirigera  (lyOrbigaj).  The  eheU 
of  both  these  gmeia  is  fibrous* 

8»  Msgasidw.  ■- Opening  elose  to  the  hinge  and  no  deltidinm  s 
wheo  fllengated,  the  beak  being  entire,  and  the  hinge  wikhont  ears^ 
Magas  (Sowerby)  ;  when  round,  the  beak  being  trunoated 
obliquely  by  it»  and  the  hinge  is  provided  with  lateral  eflM>  Tere- 
bmlotiaa  (I^Orbigny). 

9.  TerebratulidsB.— Opening  placed  at  the  extremil^  of  the 
beak,  and  separated  from  the  hinge  by  a  ddtidium.  When 
without  area,  the  opening  being  round,  and  frenehing  more  on  the 
beak  than  on  the  deltidium,  which  is  in  two  piecesi  Tertbratnla 
(Brug*)*  When  the  area  is  eonsiderable,  if  the  deltidium  is  com- 
posed of  two  pieoes,  and  the  opening  trenches  more  on  the  delti* 
dium  than  the  beak,  Terebiatella  (jyOrbigny).  If  the  dehidium 
has  only  one  pieces  and  the  opoiing  is  round  and  trenches  on  both 
beak  and  deltidium,  Terebrirostra  (I^Orbigny)*  Or,  when  the 
opening  is  a  slit^  and  only  trenches  on  the  external  portien  of  the 
beak,  leaving  the  deltidium  entire,  Fissiroetra  (IXOribigny.) 
-  10.  Orblculidii— ^An  external  muscle,  proceeding  £ram  anopen- 
ing  in  tlie  lower  valve ;  the  shell  free.  When  the  shell  is  testa* 
o^ous  and  perforated:  if  the  pednnole  of  the  muscle  of  attachment 
proceeds,  finm  an  opening  va  the  beak  <rf  the  lower  valve, 
SIphonetreta  (Yemenil  et  Keyseiiing) ;  if  the  peduncle  proocede 
from  a  latetal  opening  at  the  summit  of  a  conmal  valvc^  OrUecUa 
(pOAApkj).  When  the  shell  is  horny,  and  not  perforated,  if  tlm 
pedunculated  muscle  issues  by  a  lateral  opeaiag  in  the  lower  oon^' 
cave  valve»  Orbiooloidea  (D'Orlagny) ;  if  the  masole  la  net  pe- 
donenkted,  and  issnes  from  a  lateiml  opening  which  oceopiia  the 
esctmial  portion  of  a  flat  valve,  Orbfamk  (Lamarck). 

11.  CnmiaflS,^N^  external  mnsde,  the  diell  fixed,  in  tesrtore 
perfiMted,  tUek,  and  with  a  Tsnified  limb>  Crania  (Betcfais). 
^  lir.  TheddirfdiM^ When  tfce  shell  is  fia»e»  and  has  im  attaelieg 


iMtdd  wkidb  fttflMft  tftrom^  %  laf8#  opeaing  of  the  gvMt  ntoit, 
sad  ttoe  ave  iasleraiil «a»fil  i^roeetief,  Mqr<^thkifl  (DOrUgsf). 

flMttti  tat  A«»  <ge  tw»  iiiteiMMJ  nwd^  oogirnpawlti^  ^  tUmth 
aai^  Jbi)ltow»d  ia  tilt  i»p<r  yahro,  Thecals  (BefeMiDe), 

of  the  Bhell  bj  •feiiiiigpB  of  tbe  imh.  WImo  tbe  vtj^ptt  vakie 
•lone  1mi0  iiitenial  eanali  i  if  the  caoftls  are  xsmJAed^  md  odiiubi»- 
nioale  with  the  exterior  of  the  ahell>  the  whole  iheU  heing  ooiilcal> 
Hippmrileei  if  iheeiiittbaie  eiaple,  DOtTiunifle^amoonpr^^ 
end  with  oottmtuuoelioii  with  the  exterior,  the  genenl  ivm  of 
the  ibeH  bei«g  epiaO,  CkprimiVOMg^).  When  both  vbIvm 
are  prerided  with  intenwl  eanab,  if  the  eaaats  ave  oneqiial  and 
venndt  the  l9W^  valve  eonioal  and  tbe  tqiperepinJ,  O^priasiA 
(I^Oririfay);  if  the  eenals  are  tquaX  and  ei^nllarj,  the  lovar 
valve    ^hral    and    tbe    upper    vahne    cpercnhtf^    GaprineOa 

1^  BadioHdi5>**Wo  internal  eanals  in  tbe  shell:;  Iknb.iiaq^ 
or  raoiified.  If  the  two  valves  are  contodi,  the  onunit  of  te 
npper  being  oentral*  and  the  limbs  ramified  and  voy  iamella?, 
Badiolites.  If  the  two  valvea  are  twisted,  the  summit  being  late- 
ral, and  often  sj^ral,  and  the  limb  is  simple^  and  not  lamellar, 
Caprotina  (lyOrbigny). 

These  characters  I  have  extracted  from  the  pajpers  of  M. 
IKOrbigaj,  in  <«  Annales.  des  Sciences  NatoreUaB,*'  May,  1850, 
which  were  originaUj  read  to  the  French  Academy  in  £847,  and 
form  pait  also  of  the  great  work  by  the  same  author,  **  Pal6on- 
tolflgie  Fraofaifie,^  still  in  coarse  <^pnblicatioii.  It  i^^ears  te  me 
that  the  essay  of  H.  D'Orbigs^  is  Ihe  most  eompvehansive  eC^t 
/et  made  to  reduoe  to  order  this  ^das^  »o  intMoatii^  to  i^eotogiet^ 
and  to  combine  toflather  a  due  consideBation  of  eztsmal  SoxuL  and 
an  attention  to  important  aaatomioal  ebaraeters*  Zlie  .resdit  mqr 
not,  indeed,  be  without  defects  i  sood  the  similarity  of  eeme  of  tbe 
names  which  vary  xound  a  common  radical,  will  certainly  ref  uiie 
great  caption  to-avoid  oonfijsien  s  bnt9  sooh  as  it  ii^  it  mnst  he  «e» 
eeived  as  a  most  valuable  ^ntntautioh  to  palaaootelegieal  seienoe* 
SQdi,indeed,  a  the  aeoelenatii^  progress  of  thia  seienoe,  that  If. 
S'OihJgoj  has  alieady  f fund  it  neoessefy  to  fims  cne  new  #ena% 
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be  has  separated  from  BadioliteSy  iindef  tlie  name  of 
dklites,  and  to  admit  another  by  tbe  name  Reqmenia  (Maib^ron), 
«sdiatinetfr<»n  Ci^rotina.  In  tbe  Biradiolites  are  ahrays  observed 
two  longitudinal  bands,  wbicb  extend  in  botbvalTes  from  ibe  beak 
totbelip,  and  are  analogous  to  tbe  two  farrows  of  die  Hipporites — 
socb  bands  are  never  seen  in  tme  Radiditee.  Reqmenia  is  distin- 
goisbed  iroai  Caprodna  by  tbe  obliquity  of  its  valves,  tbe  sbell 
always  resting  on  its  sides,  by  tbe  absence  of  large  internal  teeth 
in  tbe  binge  and  of  internal  conical  cavities,  wbicb  are  replaced 
by  isolated  lamins,  or  plates,  wbicb  extend  from  tbe  border  to  the 
sommits  of  tbe  beaks.  Tbe  internal  differences  wbicb  are  here 
cited  between  Caprotina  and  Reqoienia  are  very  great,  and  show 
the  difficulty  of  constmcting  any  system  which  shall  embrace 
every  possible  variety  of  form  and  structmre  without  violating 
tome  of  tbe  analogies  of  nature.  As  the  ^' Paleontologie 
Fran9aise''  is  still  in  course  of  publication,  I  shall  only  deviate 
from  my  rule  so  fiur  as  to  point  out  some  of  its  more  general 
results.  In  the  cretaceous  formation,  M.  D'Orbigny  describes 
161  species  of  bracbiopoda,  which  he  thus  apportions  to  tbe  seve- 
ral stages,  as  characterised  and  named  by  him,  of  that  formation: — 

I  Upper,  or  Urgonien,      .  18 ) 

AptieD,             ......  5 

AlUen, 11 

C^omanien    ......  83 

Turonien         •••...  42 

Senonien         .••...  84 

On  comparing  these  numbers,  it  appears  that  the  period  of 
maximimi,  as  to  numerical  development  of  species,  is  neariy  the 
same  in  tbe  bracbiopoda,  the  inhabitants  of  deep  seas,  and  in  the 
lamellibrancbiata,  or  coast  moUusca,  certainly  a  curious  result. 
An  examination  also  of  tbe  species  in  each  stage  is  full  of  interest : 
of  tbe  twenty-two  species  found  in  tbe  neocomien  proper,  twenty  are 
peculiar  to  it,  and  therefore  characteristic,  whilst  two  species, 
rbyncbcmella  lata  and  terebratula  bippopus  extend  into  the  urgo- 
nien  stage,  having  either  lived  within,  or  been  drifted  into  it 
0£  the  urgonien  species  fourteen  are  characteristic,  two  have 
iq^peared  in  tbe  preceding  stage,  and  two  extend  into  tbe  sue- 
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ceeding.  In  the  Urgonien  appears  tlie  first  zone  of  a  new 
series  of  animals,  the  rudists  represented  by  eleven  species  of  the 
genera  caprinellay  radiolites,  reqiiieni%  and  caproiina.  In  the 
Aptien  stage  there  are  only  three  characteristic  species^  two 
having  aiq[>eared  in  the  preceding*  All  the  eleven  Albien  species 
are  peculiar  to  it»  and  characteristic*  The  thirty-three  species  of 
the  Cenomanien  stage  are  also  peculiar  and  characteristic ;  and 
here  appears  the  second  zone  of  radist«y  which  were  entirely 
absent  from  the  two  preceding  stages,  being  represented  by  seven- 
teen species  of  the  genera  caprina,  caprineUa,  radiolites,  caprotina, 
reqoienia.  The  forty-two  species  of  the  Toronien  are  also  peculiar 
to  that  stage ;  and  the  third  zone  of  rudistn  is  composed  of  no 
less  than  thirty-five  species  of  the  genera  hippurites,  caprina, 
caprinula,  radiolites,  biradiolites,  and  requienia.  Of  the  thirty- 
four  species  of  the  Senonien  stage  all  are  characteristic ;  but  the 
rudisUe,  so  numerous  in  the  last  stage,  are  now  represented  by 
only  ten  species  of  the  genera  hippurites  and  radiolites.  The 
rudists  were  accumulated  in  banks,  like  our  oysters,  and  must, 
therefore,  have  materially  infiuenced  geological  formations.  I 
shall  hereafler  discuss  the  merits  of  the  geological  divisions  of 
M.  D'Orbigny,  in  which  the  principle  of  nomenclature  introduced 
by  Sir  B.  Murchison,  in  his  Silurian  system,  has  been  so  freely 
adopted.  But  I  may  here  remark,  that  the  specific  distinctness 
of  the  several  stages  of  the  chalk  formation  in  the  brachiopoda  is 
very  striking ;  and  should  it  be  supported  by  all  other  classes  of 
animals,  would  justify  him  in  the  rigid  conclusions  he  draws  from 
this  and  some  preceding  classes,  namely-^ 

*•!.  Tho  limits  between  the  faunae  of  successive  fomMUions  are  strictly 
defined,  as  none  of  the  species  of  brachiopoda  of  the  Jurassic  or  oolitic  for • 
mation  pass  into  the  chalk. 

•*2.  There  are  distinct  genera,  as  weU  as  distinct  species,  peculiar  to  each 
great  zoological  epoch. 

"  8.  These  changes  of  fSorms  in  successiTe  faunae  are  the  more  marked  as 
the  epochs  are  more  important  The  generic  differences  are  greater  between 
the  oolitic  and  chalk  formations  than  between  the  sefesal  stages  of  the 
chalk. 

••  4.  Though  between  the  several  cretaceous  stages  there  are  aflanities,  yet 
each  possesses  either  its  peculiar  genera  or  distinctive  groups  of  species. 

N 


''5.  The  species  of  brachiopoda  ore,  with  a  slight  exception  (about  one  per 
eent.))  peculiar  to  particular  stages,  of  which  they  are,  therefore,  character- 
ktic,  under  all  forms  of  mineral  deposit. 

**  0.  No  transition  being  observable  between  specific  forms,  these  animab 
appear  to  have  succeeded  each  other  on  the  surface  of  the  globe,  not  by  pas- 
sage, but  by  extinction  of  the  races  existing  at  one  epodi,  and  the  complete, 
or  aUnost  complete,  renewal  of  species  at  each  successive  geological  epoch." 

I  shall  only  cite  one  more  illustrafion  from  this  great  work,  and 
1  shall  take  it  from  the  cephalopoda.      The  nautfloid  type  of 
cephalopoda,  in  which  the  chambers  are  separated  by  simple  septa, 
appears  amongst  the  forms  of  the  earliest  known  fauna  of  the  earth  j 
and  it  is  remarkable,  that  at  that  early  epoch  this  type  attained 
its  highest  development,  and  underwent  every  possible  variation 
as  to  external  form — so  that  there  were  in  the  Silurian  fauna, 
straight  nautili,  or  orthocerae ;  obliquely  curved  nautili,  such  a» 
phragmoceras  and  cyrtoceras ;  open  and  regularly  curved,  such  as 
lituites ;  and  though  some  of  these  abnormal  forms  continued  on 
to  the  Devonian,  and  even  to  the  carboniferous  strata,  they  wer^ 
on  the  whole,  upon  the  decrement,  and  quickly  ceased,  whilst  the 
normal  or  simple  form  of  nautilus  continued  on  to  the  existing  epoch. 
The  ammonoid  type,  in  which  the  septa  are  foliaceous,  did  not,  on 
the  contrary,  appear  till  a  much  later  epoch,  for  though  the  simple 
form  of  septum  was  departed  from  in  the  goniatites  of  the  carbonife- 
rous strata,  the  distinctly  foliaceous  septum  first  appeared  in  the 
muschelkalk  or  in  the  trias.    In  the  oolitic  formation,  the  normal 
form,  in  which  the  volutions  are  all  symmetrical  to  one  plane,  and 
are  either  contiguous  or  enveloping,  is  preserved  through  a  great 
number  of  species,  which  differ  in  other  respects  materially  from 
each  other ;  but,  at  the  same  time,  a  deviation  from  the  normal 
form  begins  to  occur,  the  curious  genus  Turrilites  appearing  in 
the    Sinemurien,   or   lowest  of  the  ten  stages    into    which  M. 
.D'Orbigny  divides  the  Jurassic  or  oolitic  formations,  and  the  genera 
Ancyloceras,  Toxoceras,  and  Helicoceras  in  the  Bajocien,  or  fourUi 
stage  ;  and  it  must  be  fdso  observed,  that  the  presence  of  most 
of  those  genera  in  the  oolitic  formation  has  only  been  recently 
established.    It  is,  however,  in  the  cretaceous  formation  that  the 
type  of  ammonidas  undergoes  the  greatest  variation,  and  exhibits 
almost  every  possible  divergence  from  the  normal  form  in  the 
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genera  Crioceras,Toxoceras,  Scaphites,  Hamites,Ft7clioceras,Bacu- 
lites  (or  straight  ainmonites),Turrilite8,Helicoceras,  several  of  which 
will  recall  similar  variations  on  the  normal  form  of  the  naatilidie  in 
the  Silurian  epoch  ;  and,  in  like  manner,  after  this  great  exhibition 
of  the  power  of  creative  intelligence  in  adapting  the  shapes  of  other 
shells  to  the  habitations  of  cephalopodous  mollosca,  the  type  not 
merely  dwindled  back  into  a  simple  form,  like  the  nautilidao,  but  in 
this  case  totally  disappeared.  Independently  of  its  zoological  inter- 
esty  the  course  of  development  of  the  ammonidsB,  when  compared 
with  that  of  the  nautilidie,  seems  to  me  a  strong  reason  for  believing 
that  we  do  not  see  in  the  nautilidie  of  the  Silurian  epoch  the  ear- 
liest cephalopoda  of  that  type,  and  that  there  were  organic  stages^ 
or  faume,  the  traces  of  which  we  shall  yet  discover,  if  they  have 
not  been  obliterated  by  metamorphic  action.  M.  lyOrbigny  dis- 
tributes the  cephalopoda  of  the  Jurassic  system  amongst  the  fol- 
lowing ten  stages : — 

1.  Sinemurien  (sinemurium,  or  Semur) 

2.  Triasic  (adopting  the  English  name) 

3.  Toarcien  (Toarcium,  or  Thouars) 

4.  Bajocien  (Bajoce  or  Bayeux) 

5.  Bathonien  (from  Bath) 

6.  Callovien  (Callovicnsis  or  Kelloway) 

7.  Oxfordien  (from  Oxford) 

8.  Coralllen  (calcaire  corallien  of  Thurmann 

— ^Nerina^an  limestone), 

9.  Kunm^ridgien  (from  Kimmeridge) 
10.  Portlandien  (from  Portland) 
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And  it  is  very  remarkable  that  the  ammonidce,  which  formed  a 
burge  portion  of  the  great  members  of  the  sixth  and  seventh 
stages,  were  all  belonging  to  the  normal  form,  or  genus  ammonites. 
Of  the  above,  all  the  species  of  the  first,  second,  and  third  are 
chxLraeteristic,  or  as  yet  known  only  in  their  respective  stages. 
Of  the  fifty-three  species  of  the  fourth,  one  is  doubtful  as  to 
pobition^  and  specially  belongs  to  tlie  next  stage.    Of  the  twenty 
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species  of  the  fifth,  sixteen  are  characteristic,  one  is  doubtful,  and 
three  occur  in  the  sixth.  Of  sixty-seven  species  in  the  sixth, 
sixty-one  are  characteristic,  three  appeared  in  the  preceding,  and 
three  extend  into  the  following  stage.  Of  the  Oxfordian,  or 
seventh  stage,  sixty-five  species  are  characteristic,  three  have 
been  cited  in  the  preceding,  and  one  occurs  in  the  succeeding 
stage.  In  the  Coralline,  or  eighth  stage,  there  are  only  five 
characteristic  species,  two  having  occurred  in  the  Oxfordian*  and 
one  extending  into  the  Kimmeridge.  Of  the  ninth,  or  Kimmeridge 
cephalopoda,  fourteen  species  are  characteristic,  and  two  appeared 
in  preceding  strata.  The  eight  species  of  the  tenth,  or  PorUand 
stage,  are  all  characteristic. 

In  the  fifth,  or  Bath,  and  the  eighth,  or  Coralline  stage,  there 
is  a  rem^kablo  disproportion  between  the   number  of  species 
of  cephalopoda  and  that  of  other  classes,  the  total  number  of 
species  in  the  Bath  stage  being  532,  while  that  of  the  cepha- 
lapoda  is  only  20,  and  the  numbers  in  the  coralline  being  respec- 
tively 638  and    8.       This  curious  disproportion  M.  I^Orbigny 
explains,   by  referring   to    the  very  few  points  of  the  ancient 
geological  shore  of  France  of  these  epochs,  on  a  level  with  float- 
ing bodies  which  have  been  noticed,  and  adds,  **  they  are,  as  it 
were,  fragments  of  ancient  coasts,  on  which  have  been  deposited 
some  remains  of  those  floating  bodies  which  then  swarmed  in  the 
seas  of  those  epochs."     M.  D'Orbigny,  who  believes  in  a  more 
rigid  limitation  of  zoological  epochs  than  some  other  geologists, 
states,  in  conclusion,  that  in  nine  successive  faunse  the  cephalo- 
poda were  renewed  by  distinct  forms  or  species;  and  in  respect 
to  the  Small  number  of  species  which  occur  in  more  than  one 
st^e,  he  considers  that  their  presence  does  not  prove  that  they 
existed  at  more  than  one  epoch,  as  it  may  in  most  cases  be  ac- 
counted for  on  the  principle  of  drift.  It  is,  indeed,  astonishing  that 
bodies  that  are  almost  always  buoyant,  sometimes  even  when  in  a  fbs* 
sil  state  (a  specimen  of  Anmionites  cordatos  having  remained  so  after 
twdve  stages  of  time),  should  not  be  found  in  greater  numbers  at  va- 
rious successive  epochs.     In  estimating,  indeed,  the  magnitude  and 
zoological  proportions  of  any  fauna,  it  is  necessary  to  exclude  firom 
it  all  those  species  which  may  have  been  derived  firom  a  pre-exist- 
ing fauna  by  drift.  In  respect  to  the  Devonian  I  have  on  a  former 
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occasion  enforced  this  rule ;  and  there  can  be  no  doubt  Uiat  in 
proportion  to  the  number  of  manifestly  drift  beds,  such  as  con- 
glomerates and  sandstones,  in  any  formation,  is  the  necessity  of 
strictly  adhering  to  it  increased.  It  may,  indeed,  be  assumed,  that 
only  those  bodies  can  be  deemed  true  members  of  the  &una  con^ 
temporaneous  with  the  drift  which  are  either  in  such  a  condition 
as  negatives  the  supposition  of  transport  by  drift,  or  are  found 
under  circumstances  corresponding  with  their  natural  habitats,  or 
though  apparently  drifted  have  never  been  observed  in  preceding 
formations,  and  may  therefore  have  lived  contemporaneously  with, 
though  distant  from,  the  other  members  of  the  drift  fauna. 

Mr.  Thomas  Davidson*  has  carefully  examined  the  species  de- 
scribed by  Valenciennes,  in  *'Lamarcks  Animaux  sans  Yert^ 
bres"  (1819),  under  the  genus  Terebratnla,  and  gives  figures  of 
them  alL    These  typical  species  are  either  in  the  museum  of  the 
Garden  of  Plants,  or  in  that  of  Baron  Benjamin  Delessert^  who  is 
the  present  proprietor  of  the  private  museum  of  Lamarck,  and 
were  most  liberally  lent  to  Mr.  Davidson.     Such  an  examination 
as  Mr.  Davidson  has  thus  effected  is  of  the  greatest  value,  both  in 
settling  the  history  of  paleontological  discovery  and  in  clearing  up 
that  confusion  which  is  so  often  the  result  of  reference  to  species 
which  are  only  imperfectly  known  by  verbal  description.    He  has 
also  pointed  out  some  few  mistakes  of  M.  D'Orbigny   in    the 
nomenclature  of  difficult  species  of  terebratulidad,  and  when  the 
immense  magnitude  of  the  works  which  M.  D'Orbigny  has  under- 
taken is  contemplated,  it  may  be  considered  praise  that  so  few 
errors  have  been  pointed  out  in  the  brachiopoda.     As  regards, 
however,  the   '*  Prodrome  de  Pal^ntologie  Stratigraphique  Uni- 
verselle,"  and  its  acc<Hnpanying  work,  "  Oours  Elementaire  de 
Paleontologie  et  de  Geologic  Stratigrap^  qiiB,"  in  which  M.D^Or-. 
bigny  informs  us,  that  **all  quesiu  ^   relating  to   geological 
generalities  are  fvlly  treated^  both  a*  regards  France  and  thai 
portion  of  the  world  ti^ich  is  at  present  known  to  geologists^'*  I  can- 
not but  fear  that  ample  evidence  will  be  founds  in  many  defects,  that 
such  works  are  beyond  the  powers  of  any  one  individuaL    In  the 
*^  Prodrome,"  for  example,  I  cannot  think  that  Crustacea,  especially 
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the  trilobites,  exhibit  a  complete  digest  of  all  wliich  had  been  done 
in  investigating  and  deecribing  that  remarkable  family,  in  which 
there  is  a  development  round  a  centre  similar  to  that  which  I 
have  pointed  out  in  the  nantilidae  and  anunonidae  amongst  the 
cephalopoda. 

Mr.  Thomas  Davidson,  in  a  second  paper,  describes  and  figures 
the  internal  calcareous  supports  of  the  ciliated  arms  of  Terebra- 
tula  pulchella  (Nillson),  and  Ter.  pectunculoides  (Schlotheim), 
and  also  describes  and  figures  Ter.  Deslongchampsii  (Davidson), 
a  new  species*  He  adds  that  it  is  his  intention  to  publish  shortly 
some  views  relating  to  the  internal  apophysary  arrangements  of 
Terebratula  and  allied  genera,  when  doubtless  he  will  enter  into 
the  general  question  of  the  subdivision  of  genera. 

In  the  ''Annales  des  Sciences  Naturalles**  of  1848,  Messrs. 
H.  Milne  Edwards  and  Jules  Haime  commenced  an  elaborate 
history  of  "  Polypiers,"  or  of  the  hard,  ossified,  or  stony  parts  of 
the  bodies  of  polyps,  and  have  continued  it  in  the  successive 
numbers  of  that  most  valuable  journal.  The  same  authors  have 
since  commenced  a  monograph  of  the  British  fossil  corals,  the 
first*  part  of  which,  containing  the  corals  of  the  tertiary  and  cre- 
taceous formations,  has  now  been  published.  For  the  present  I 
shall  merely  refer  to  the  introduction,  as  it  explains  the  general 
views  of  the  authors  on  a  class  of  animals  so  interesting  both 
to  the  zoologist  and  geologist.  Without  dwelling  on  previous 
systems,  I  may  observe,  that  Messrs.  Milne  Edwards  and  Jules 
Ilaime  ascribe  to  the  type  of  zoophytes  the  rank  of  a  sub- 
kingdom,  and  divide  it  into  two  natural  groups,  one  of  which 
comprises  all  true  radiate  animals— echinodermse,  acalephae,  and 
polypi ;  the  other,  the  spheroidal  or  amorphous  zoophytes,  spon- 
gid»  and  certain  infusoria. 

In  respect  to  this  first  step  of  classification,  it  certainly  appears 
to  me  very  desirable  always  to  separate  into  a  distinct  branch 
those  animals  which  are  developed,  as  it  were,  round  some  typical 
centre,  as  we  obtain  thereby  a  much  clearer  view  of  the  principles 
of  organic  creation,  than  by  attempting  to  blend  all  animals  into 
one  general  system.    Of  the  radiate  section,  then,  of  zoophytes, 
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the  clads  polypi  forms  the  subject  of  oar  ptescnt  consideration. 
Our  authors  agree  with  Mr.  Dana  in  dividing  the  polypi  into  two 
sab-classes,  CoroUaria  (the  Actinoidea  of  Dana)  and  Hydraria  (the 
Sertularian  Polypi).    The  Corollaria  are  provided  with  a  coral- 
lum  or  polypidom,  by  which  terms  are  designated  the  hard  or 
ossified  parts  of  the  body  of  a  polyp,  the  corallam  being  in  gene- 
ral calcareous  and  of  various  forms,  such  as  tubular,  cyathoid,  dis- 
coidal,  or   basal.      The  corollaria  are  then  divided  into  three 
groups  or  orders  Zoantharia,  Aloyonaria,  and  Podaetinaria.    Of 
these  the  last,  represented  only  by  the  genus  Lucemaria,  appears 
very  aberrant  from  the  normal  tjrpc,  as  the  polyp  is  not  coralli- 
genous,  and  though  the   gastric  cavity  is   surrounded   by  four 
vertical  membranaceous  septa,  the  tentacula  are  pedunculated  and 
discoidal,  being  organised  much  in  the  same  way  as  in  echino- 
derma,  into  which  class  it  almost  appears  to  pass  as  a  simple 
or  rudimentary  form.    The  zoantharia  are  in  general  corallige- 
nous,  and  include  the  polyps  of  almost  all  the  known  fossil  poly- 
pidoms,  so  that  the  order  is  of  the  highest  geological  importance, 
the    knowledge  of  ancient  zoophytes  being  necessarily  limited 
to  that  of  their  hard  or  stony  polypidoms.      One  great  peculi- 
arity in  this  order  is  that  each  individual  corallum  which  incloses 
more    or  less  completely  the  inferior  portion  of  the  visceral  or 
gastric  cavity  of  the   polyp  has  in  general  the  form  of  a  deep 
cup  or  a  tubular  sheath,  the  cavity  of  which  is  subdivided  into 
a   circle   of  loculi,  by  vertical  septa  affecting  a  radiate  disposi- 
tion;  and   the   star-like   appearance  of  calice  thus  produced  is 
one  of  the  most  striking  features  of  this  zoological  type.     The 
hardened  tissue  of  polypi  is  called  by  our  authors,  sclerenchyma ; 
and  the  zoantharia  are  divided  into  two  branches,  according  as 
this  hardened  tissue  is  present  or  absent,  the  sclerenchymatous, 
and  the  malacodermous  or   soft-skinned.       The   sclerenchyma- 
tous of  former  worlds  can  alone  be  studied  by  the  Palaeonto- 
logist, though  it  must  not  be  concluded  that  none  of  the  soft 
skinned  were  contemporaneous  inhabitants  of  ancient  seas.     Of 
the  sclerenchymatous  Zoantharia,  five  sub-orders  are  distinguished 
as  Zoantharia  aporosa,    Z.  perforata,  Z.  tabulate,  Z.  rugosa,  Z. 
cauliculatOi     The   Z.  aporosa   are   the   most   lamelliferous   and 
Btelliform  of  all  the  corollaria,  are  very  numerous,  and  belong 
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to  four  principal  and  well-known  families,  the  tarbindidflB,  the 
oculinidae,  the  astrcidtey  and  the  fungidae.    In  all  these  the  coral- 
liun  is  essentiaUj  composed  of  lamellar  dermic  sderenchyma ; 
the  walls  are  very  seldom  porous,  and  usually  constitute  an  nn- 
intermpted  theca,  so  as  not  to  admit  of  any  communication  be- 
tween the  visceral  chamber  and  the  exterior  except  by  the  calice ; 
the  septa  are  highly  developed,  completely  lamellar,  and  primi- 
tively composed  of  six  elements.    There  are  no  tabuls  or  trans- 
verse horizontal  septa,   so  that  the  visceral  chamber   remains 
open  from  top  to  bottom,  or  is  only  interrupted  by  irregular 
dissepiments  which  extend  from  one  vertical  septum  to  another, 
without  joining  together,  so  as  to  form  a  distinct  discoid  floor. 
In  the  turbinolidfls  there  are  twenty-six  genera,  including  Das- 
mia,  which  forms  the  aberrant  group  Pseudotnrbinolidas.      Of 
these   Cyathina  and  the  various   modifications  of  the  cyathine 
type  constitute  the  tribe  Cyathinidse,  and  Turbinolia  and  nine 
other  genera  Turbinolidse.    In  the  Oculinidie  there  are  Oculina 
and  thirteen  otlier  genera,  besides  four  genera  of  the  aberrant 
group  Pseudoculinida^    In  the  AstreidsQ  there  are  seventy- nine 
genera  besides  Echinopora,  which  constitutes  the  aberrant  group 
Pseudastreidse,  and  Merulina,  which  forms  a  transitional  group 
Pseudofungidas.    This  great  accumulation  of  genera  is  distributed 
into  two  tribes — ^the  £usmilin»,  in  which  the  septa  are  completely 
developed  and  entire,  their  apical  margin  being  neither  lobate  nor 
denticulate,  the  costas  are  always  unarmed,  and  the  columella  is 
often  compact,  or  even  styliform ;  and  the  Astreinee,  in  which  the 
septa  have  their  upper  edge  lobulated,  dentate,  or  spinous,  and 
often  imperfect  near  their  inner  edge,  the  costae  also  spinulous, 
dentate,  or  crenulate,  but  never  forming  simple  cristas,  and  the 
columella  in  general  spongy,  rarely  lamellar  and  never  styliform, 
corallum  in  general  massive.    These  tribes  are  further  divided 
into  many  sections,  but  for  the  present  it  is  only  necessary  to  say, 
that  amongst  the  Astreinas  we  meet  the  well-known  genera,  either 
recent  or  fossil,  Caryophyllia,  Calamophyllia,  Meandrina,  Astrea. 
In  the  Fungidad  there  are  twenty-three  genera,  divided  into  three 
tribes,  one  of  which  includes  Uie  genus  Fungia,  and  is  called 
Fuoginae.    The  next  sub-order  is  that  of  Zoantharia  perforata, 
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in  which  the  sclerenchjma  or  coralline  mass  is,  instead  of  being 
formed  of  imperforated  lamellse,  always  porous,  or  even  reticulate. 
The  walls  which  constitute  the  greater  mass  of  the  corallum  do 
not  consist  of  laminse,  are  always  perforated,  and  completely  or 
nearly  naked.  The  visceral  chamber  is  almost  completely  open 
from  top  to  bottom,  and  never  filled  up  with  dissepiments  or  with 
tabnias.  The  madreporidse  form  a  family  in  this  sub-order,  in- 
dnding  the  genus  madrepora.  The  number  of  genera  in  tlie  sub- 
order is  twenty-fire. 

The  third  sub-order,  2^oantharia  tabulata,  is  distinguished  espe- 
dally  by  the  existence  of  lamellar  diaphragms,  which  form  com- 
plete horizontal  divisions  extending  from  side  to  side  of  the 
general  cavity ;  the  septa  are  more  or  less  rudimentary,  but  are 
arranged  in  the  same  mode  as  in  the  preceding  divisions.  There 
are  four  families — Milleporidce,  containing  eight  genera,  amongst 
which  are  millepora,  and  heliopora,  and  fistulipora  a  new  genus 
founded  by  Mr.  Frederick  M*Coy ;  Favositidse,  comprising  eleven 
genera,  which  include  favosites  or  calamopora  of  Groldfuss,  and 
halysites  or  catenipora  of  Lamarck  ;  Seriatoporidse,  comprising 
three  genera,  of  which  seriatopora  is  one ;  and  Thecidas,  consisting 
of  one  genus. 

The  fourth  sub-order,  Zoantharia  mgosa,  is  distinguished  by  a 
different  septal  arrangement  than  that  of  the  preceding,  the  pri- 
mary number  being  four  and  not  six,  so  that  the  calice  assumes  a 
eracial  appearance.  Or  when  true  septal  groups  cannot  be  dis- 
covered, they  are  represented  by  numerous  equally  developed 
radiate  strias  on  the  surface  of  the  tabulaB  which  extend  up  the 
inner  side  of  the  walls ;  the  corallites  are  always  distinct,  the 
septa  are  never  porous,  and  the  visceral  chamber  is  in  general 
filled  up  from  the  bottom  by  a  series  of  transverse  tabulse,  or  by  a 
vesicular  structure,  which  often  constitutes  the  principal  part  of  the 
corallum.  In  the  thirty-six  genera  of  this  sub-order  occur  amplexus 
coralloides  (of  Sowerby),  cyathophyllum  helianthoides  (of  Gold- 
fuss),  campophyllum  or  cyathophyllum  flexuosum  (of  Goldfuss), 
Btrombodes,  lithodendron,  and  lithostrotion.  Three  genera  are  added 
as  uncertain  Zoantharia,  of  which  one  is  Mr.  M*Coy*s  heterophyllia. 

The  peculiarities  in  the  substance  of  the  walls  of  the  corallum 
were  pointed  out  by  Mr.  Lonsdale,  and  they  became  important 
aids  in  classification,  and  the  presence  or  absence  of  transverse 
tabolsB  is  also  highly  discriminating.    I  will  not  at  present  dwell 
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ftt  length  on  the  order  Alcyonaria,  though  h^hljr  important  both 
to  the  recent  and  foesil  zoologist,  and  marked  by  great  difierences 
of  form ;  Tubipora,  Alcyonium,  GU>rgonia,  Pemiatula,  are  all  well 
known,  and  types  of  families  strongly  separated  from  each  other. 
In  Gorgonidas  is  the  Coralliam  rubmm,  or  red  coral  of  the  Me- 
diterranean, and  in  Pennatolidae  the  genus  Graptolithns,  so  cha- 
racteristic of  the  Silurian  system.  Of  the  other  two  orders  it  is 
unnecessary  to  speak,  as  they  have  no  bearing  on  geological  science^ 

In  applying  the  principles  of  this  zoological  claftrification  to  the 
geology  of  England,  our  authors  begin  with  that  very  remarkable 
formation,  the  crag ;  and  show  that,  separating  Bryozoa,  there  are 
really  y&ry  few  true  corals  either  in  the  red  crag  or  coralline  crag  ; 
and,  in  fact,  that  four  species,  mentioned  by  Mr.  Searles  Wood,  in 
his  Catalogue  of  1844,  are  the  only  known  polypidoms  of  the 
division.  They  belong  to  four  distinct  genera,  each  of  which  is 
represented  by  species  in  the  other  miocene  formation3,  and  none 
of  which  have  been  discovered  in  strata  anterior  to  the  elder 
tertiaries.  Three  of  the  genera  are  also  represented  by  peculiar 
species  in  the  actual  fauna. 

The  conXs  of  the  London  clay  are  more  numerous,  embracing  a 
greater  range  of  families  and  genera.  None  are  considered  spe- 
cifically identical  with  those  now  living,  or  even  with  those  found 
in  the  more  recent  tertiaries.  Some  species  are  common  to  the 
London  clay  and  the  ^'calcaire  grossier'  of  the  Paris  basin;  but 
most  of  the  Paris  eocene  corala  have  not  been  found  in  the 
London  clay,  and  many  of  those  belonging  to  the  latter  have  not 
been  found  elsewhere.  These  difiiculties  are  explained  as  the 
results  of  peculiarity  of  habitat,  the  corals  of  the  London  basin 
generally  resembling  those  of  very  deep  water  and  of  a  loose 
muddy  or  sandy  bottom ;  whilst  those  of  the  Paris  basin  are  more 
like  the  inhabitants  of  rocky  shores  and  shallow  water.  The  total 
specific  distinction  between  the  corals  of  the  London  clay  and 
those  of  existing  seas,  is  a  very  remarkable  fact,  and  proves,  with 
many  others,  that  the  successive  faunas  of  the  earth  are  not  the 
results  of  partial  modifications,  but  of  complete  renewal.  It  might 
be  possible  to  conceive  partial  changes  of  the  higher  animals,  and 
yet  a  continuation,  as  a  sort  of  ground-work,  of  the  great  mass  of 
the  fauna  ;  but  when  the  change  afiects  the  lower  as  well  as  the 
higher,  no  partial  modification  can  explain  it. 
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There  are  very  few  species  of  coral  in  the  upper  chalk,  and  still 
less  in  the  lower  chalk ;  and  it  is  remarkable  that,  in  all  proba- 
bilitj,  most  of  those  found  in  England  are  peculiar  to  the  British 
seas  of  that  epoch.  In  the  upper  green  sand  corals  are  also  few  in 
species :  in  the  Gault  thej  are  more  numerous ;  but  in  the  lower 
green  sand  they  are  again  extremely  rare,  our  aurora  having 
only  met  with  one  decided  species,  and  that  belonging  to  the  great 
division  of  Zoantharia  rugosa  (so  predominant  in  palaeozoic  forma- 
tions), of  which  it  is  the  most  modem  representative.  This 
almost  dying  away  of  true  corals  in  the  most  recent  secondary 
and  in  the  tertiary  formations — the  type  of  Zoantharia  rugosa,  so 
prevalent  in  older  formations,  only  struggling  on  to  the  lower 
green  sand — deserves  especial  attention,  as  another  proof  that 
successive  fimnse  indicate  total  and  not  partial  changes  in  organic 
systems. 

In  noticing  thus  briefly  this  most  important  work  of  Messrs* 
Edwards  and  Haime,  I  have  frequently  cited  the  name  of  Mr. 
Frederick  M'Coy ;  and  I  cannot  but  express  my  gratification  that 
ihiB  young  naturalist,  who  is  one  of  ourselves,  and  conmienced 
his  labours  in  Irish  paleontology,  has,  by  steady  perseverance 
and  great  ability  in  the  examination  and  description  of  the  fossils 
of  the  Woodwardian  (which  may  now  be  termed  the  Sedgwickian) 
Museum,  at  Cambridge,  laid  the  foundation  of  a  great  name 
amongst  palaeontologists.  Mr.  M'Ck>y  now  occupies  the  chair  of 
Geology  in  the  Queen's  College  at  Belfast  i  and  I  would  suggest 
to  him  and  our  active  member,  Mr.  M^Adam,  how  mudi  good  might 
be  done  by  their  co-operation  in  working  out  the  palaeontology  of 
the  northern  chalk  and  other  formations. 

The  work  of  Messrs.  Edwards  and  Haime  is  due  to  the 
Palnontographical  Society,  and  adds  to  its  claims  on  the  gra- 
titude of  geologists;  indeed,  can  it  be  possible  to  estimate 
too  highly  works  proceeding  from  Professor  Owen,  Mr  Searles 
Wood,  the  authors  on  whom  we  have  been  conunenting,  and 
others.  The  Monograph  of  J'crmian  Fossils,  by  Mr.  King,  is  one 
of  these  most  important  works,  as  it  establbhes  fully  the  claim 
of  the  Permian  s^ata,  first  separated  as  such  by  Sir  R.  J.  Mur- 
cheson,  to  be  admitted  as  records  of  a  great  geologicfd  epoch. 
The  general  evidence  induces  me,  however,  still  to  connect  the 
PermiaB  with  the  protozoic  formations,  and  the  trias  with  the 


108 

denterozoic.  M.  Adolphe  Brongniart  has  alBo  shown  that  much 
caution  is  required  in  detennining  what  strata  should  be  reallj 
included  under  this  denomination,  the  flora  of  the  bituminous 
and  cupreous  schists  of  the  Mansfeld  Zechstein,  and  that  of  the 
Permian  sandstones  of  Russia^  exhibiting  a  widely  diflerent  list 
of  species,  no  species  common  to  both  having  yet  been  discovered — 
a  fact  which  naturally  leads  to  the  inquiry,  whether  so  great  a 
difference  only  marks  distant  local  florae,  or  is  due  to  the  eflcct  of 
diflerence  of  epoch,  such  as  is  observed  even  in  animals  in  the 
subdivisions  of  the  oolitic  and  cretaceous  formations. 

Before  I  quit  this  branch  of  my  subject,  let  me  congratulate 
the  Society  on  the  efforts  which  the  University  of  DuWin  is  mak* 
ing  to  extend  and  improve  the  Natural  History  Department  of  its 
Museum  under  the  superintendence  of  our  able  Vice-President, 
Robert  Ball,  The  beautiful  series  of  antlers  of  the  Great  Irish 
Elk  (as  it  is  so  commonly  called),  which  exhibits  the  increase  by 
age  firom  the  smallest  to  the  most  mature  condition,  is  very  re* 
markable,  and,  certainly,  as  yet  unrivalled.  The  exertion  too  in 
palseontology  of  the  Geological  Survey,  both  in  England  and 
Ireland,  correspond  to  the  high  scientiflc  character  of  Professor 
Forbes,  who  directs  that  branch  of  a  work  conducted  in  chief  by 
Sir  Henry  De  la  Beche.  In  Ireland  the  labours  in  the  field  have 
been  productive  of  the  most  important  palieontological  results,  as 
may  be  estimated  by  the  fact  kindly  communicated  to  me  by  the 
present  able  local  director,  Mr.  Jukes,  that  since  1835,  when  I  first 
made  known  the  existence  of  Silurian  strata  in  Ireland,  no  less 
than  sixty-nine  new  localities  have  been  discovered  by  the  Geolo- 
gical Survey.  My  localities  were  limited  to  Tyrone  and  Ferma- 
nagh, whilst  these  extend  into  Meath,  Louth,  Dublin,  Kildare, 
Wexford,  and  Waterfbrd  \  being  most  of  them  traced  out  in  the 
field  under  the  several  directc^rs,  by  my  former  zealous  and  most 
successful  assistant,  Mr.  James  Flanagan.  The  speedy  publication 
of  such  treasure  is  much  to  be  desired,  and  I  could  hope  that  Pro- 
fessor Forbes  will  call  to  his  aid  for  such  an  object  the  talents  of 
Mr.  M'Coy.  I  feel  that  exhaustless  as  this  subject  is,  I  must  now 
cease^  and  in  doing  so,  I  will  only  trust  that  I  have  not  entirely 
failed  in  my  eff<M*t  to  set  before  you  the  leading  features  of  geolo- 
gical science.  Never,  indeed,  has  geology  stood  on  so  sound  and 
exalted  a  basis  as  it  now  occupies,  when  every  collateral  science 
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is  brought  to  bear  on  and  illustrate  it.  The  mathematician  applies 
the  resources  of  profound  analysis  to  explain  its  phenomena,  and 
the  experimentab'st  aids  by  testing  and  repeating  in  the  labora- 
tory the  processes  which,  on  the  grander  scale,  are  exhibited  by 
nature  in  the  interior  of  the  earth.  There  are,  indeed,  two  dis- 
tinct modes  of  advancing  geological  science,  namely,  by  observ- 
ing the  facts  of  nature,  separating,  distinguishing,  and  classifying 
them,  as  has  been  done  by  M.  Elie  de  Beaumont,  in  his  Essays  on 
Mountain  Chains;  or,  secondly,  by  tracing  experimentally  the 
mode  in  which  such  great  phenomena  have  been  produced,  as 
has  been  done  so  ably  by  Mr.  Mallett.  Then,  again,  Mr.  Faraday 
has,  by  his  beautiful  discovery  of  a  distinction  between  magnetism 
and  diamagnetism,  or  as  he  calls  it,  between  paramagnetism  and 
diamagnetism,  opened  a  way  to  the  mysteries  of  cohesion  and  repul- 
sion, and  we  seem  to  feci  that  by  a  change  in  these  conditions  of 
matter,  and  its  effect  on  the  cohesion  or  the  fluidity  of  matter,  the 
stability  of  the  earth  may  at  any  time  be  disturbed,  and  its  strata 
thrown  into  confusion.  And,  Anally,  the  philosophical  inquiries 
and  reasonings  of  the  palsontologist  have  unfolded  to  us  the 
records  of  past  organic  ^vorlds,  and  enabled  us  to  trace  fresh  proofs 
of  the  wisdom  of  their  Great  Creator  in  each  renewed  exercise  of 
his  will  and  power. 

Let  us  then,  my  friends,  endeavour  to  show  that  we  are  deeply 
impressed  with  the  real  dignity  and  practical  value  of  our  science, 
and  strive  to  keep  in  the  advance  rank  of  its  most  assiduous  ad- 
mirers and  cultivators. 

J.  E.  P0BTI«0CK. 


[After  the  deUyery  of  my  Address,  Mr.  Mallett,  who  was  unable  to  attend  at  the 
A&mrersBrjr  Meeting,  intimated  to  me  that  he  thought  that  I  and  others  had  mison- 
dergtood  the  enunciation  of  his  theory.  I  have  endeavoured  to  represent  it  as  I  con* 
eeired  it  to  have  been  delivered  originally  by  its  author ;  but  he  now  states  that 
be  intended  to  extend  the  principle  of  slips  to  detrital  matter  under  water.  At  my 
next  address  I  will  notice  the  peculiarities  of  this  enlarged  view  of  the  theory ; 
but  I  must  here  observe,  that  no  verbal  statements  to  a  society,  unless  they  have 
been  reduced  to  writing,  and  in  some  form  or  other  made  a  permanent  record,  can 
be  received  in  justification  of  a  claim  of  priority.  Were  a  different  principle 
adopted,  any  vague  perception,  such  as  often  floats  in  the  mind  of  every  ingenious 
man,  would  be  put  forward,  and  stand  as  a  warning  against  the  efforts  of  other  in* 
qnirers,  until  its  author  had  leisure  to  mature  his  ideas,  and  determine  whether 
his  theory  could  be  established  by  an  appeal  to  facta  and  nature.] 


Ill 


Norember  13, 1850. — *^  Notice  of  Scratches  Yipon  the  Boclcs  of  Bantiy  Bay, 
and  of  some  intmsioDS  of  Igneous  Bocks  amongst  the  Schists,  and  con- 
sequent disturbance  of  the  strata;"  by  Lieut.-Col.  Pobtlock,  B.E., 
President. 

Iw  my  passage  to  Whiddj  Island,  from  GlengarriflT,  I  was 
struck  by  the  appearance  of  a  bluff  head-land  of  boulder  clay  on 
the  main  shore,  and  landed  to  examine  it  It  appears  to  be  a 
portion  of  a  great  mass  or  bed,  which,  probably  extended  con- 
tinuously over  the  inner  portion  of  the  bay,  namely,  the  part 
which  lies  between  Whiddy  Island  and  Bantry,  as  many  similar 
bluffs  are  observable  at  other  points.  On  landing,  I  found  that 
the  schists  exhibited  ragged,  projecting  edges,  where  exposed  to 
the  free  action  of  the  sea ;  but  walking  over  them  towards  the 
clay  bluff,  which  was  partially  retired  from  the  water^s  edge,  I 
first  found  an  edging  of  shingle,  proceeding  apparently  from  the 
wear  of  boulders  which  had  fallen  out  of  the  clay,  and  then  ob- 
served a  portion  of  the  rock  at  the  very  base  of  the  cliff  worn 
quite  smooth  and  round,  and,  in  a  degree,  polished.  On  this  I 
noticed  many  very  fine  scratches,  which  had  a  partial  parallelism, 
though  occasionally  affected  in  directions  by  the  changes  in  the 
angles  of  the  plane  surfaces.  It  appeared  to  me  that  these 
scratches  passed  under  the  clay ;  and  my  impression  is,  that  the 
whole  mass  must  have  moved  onwards,  and  that  the  pebbles 
which  produced  the  scratches  were  imbedded  in  the  clay.  The 
polishing  of  the  rock  itself  may,  however,  have  been  the  previous 
result  of  the  passing  over  it  of  looser  and  finer  materials,  such  as 
sand,  as  it  seems  difiicult  to  attribute  such  an  effect  to  any  very 
slow  movement  of  a  boulder  clay. 

In  further  examining  the  schists,  I  found  that  they  were  pene- 
trated by  veins  of  igneous  rocks,  which  seemed  to  have  been 
protruded  between  the  beds;  and,  on  crossing  to  Whiddy  Is- 
land, I  found  a  most  beautiful  example  of  physical  disturbance^ 
probably  due  to  such  protrusion,  in  the  counterscarp  or  side  of  the 
ditch  of  the  East  Fort.  The  contortions  are  of  the  most  striking 
kind,  as  exhibited  in  the  accompanying  drawing,  made  for  me  by 
Mr.  Murphy,  the  engineer  contractor ;  and  connected  with  them 


112 

is  a  curious  instance  of  metamorpLic  change.  The  schists  are 
here  the  carboniferous  slates  of  Griffiths,  but  they  are  very  much 
indurated  and  changed  in  physical  characters,  and  exhibit  a 
curious  bed  of  lenticular  nodules,  or  masses,  some  of  which  are 
three  or  four  feet  long,  which  follows  the  contortions  of  the 
other  beds.  Some  of  these  have  fallen  out,  and  the  cavities  they 
have  left  are,  on  their  sides,  quite  smooth,  and  almost  polished. 
They  are  hard,  and  appear  to  the  eye  so  like  some  trap  rocks,  that 
my  first  idea  was  to  connect  them  with  the  rocks  of  intrusion. 
The  analysis,  however,  undertaken,  very  kindly,  by  the  Bev.  Mr. 
Galbraith,  dispels  such  a  notion,  and  renders  it  evident  that  they 
were  either  calcareous  nodules  so  common  in  shales,  or  parts  of  a 
calcareous  bed,  which  had  separated,  under  metamorphic  action 
and  contortion,  into  lenticular  and  independent  masses. 

The  analysis  is  appended,  and  is  remarkable  from  the  great 
quantity  of  manganese.  Whether  this  was  original,  or,  together 
with  the  magnesia,  was  derived  from  the  adjacent  strata  at  the 
time  of  physical  change,  there  can  be  little  doubt  that  to  its  pre- 
sence, and  that  of  the  silica,  must  be  ascribed  the  peculiar  mineral 
characters  of  the  nodules,  which  in  appearance  assimilates  them 
to  igneous  rocks. 


Deaember  11,  1850w—«  Analysis  of  a  Nodale  found  in  the  Slate  Rock  of 
Whiddy  Island,  Bantry  B^y ;"  by  the  Rev.  Joseph  A.  Gjllbjuith,  Fellow 
of  Trinity  College. 

CaO,  CO,  «  80^0 

MnO,CO,  =  SU 

MgO,  CO,  =  1()4 

Silica,  itc  «  8-21 

Water  and  loss,  =  101 


lOOOO 


Besides  these  constituents  there  appeared  traces  of  iron  and 
alumina  ;  but,  as  the  quantities  appeared  inconsiderable,  I  did  not 
estimate  them  separately.  They  were  precipitated  with  the  man- 
ganese, which,  for  that  reason,  will  appear  a  little  in  excess. 

Specific  gravity  =  2*709. 
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Marcli  12,  1651. — ^**Notioe  of  the  oocnrrence  of  fragmonts  of  Granite  in 
limestone,  County  Dublin ;"  by  the  Rev.  Samuel  Havohton,  Fellow  of 
Trinity  College,  Dublin. 

The  quarry  in  which  this  phenomenon  was  first  noticed  is 
situated  near  Crumlin)  Co.  Dublin,  a  short  distance  from  the 
road  leading  to  Cromlin  from  Roundtown.  The  fragments  of 
granite  occur  in  onlj  one  bed  of  limestone,  varying  from  six  to 
twenty  inches  in  thickness.  The  beds  of  the  quarry  have  an  in- 
clination of  20°  to  18**,  which  is  very  constant  throughout  the 
quarry.  The  dip  is  S.  23*  W.  (magnetic,)  and  does  not  alter  sen^ 
Mbly  in  the  portion  of  the  beds  which  is  exposed. 

The  bed  in  which  the  granite  is  found  has  been  quarried  through 
an  extent  of  about  sixty  square  feet.  The  fragments  are  pretty 
uniformly  distributed  through  the  whole  of  the  bed  which  is 
exposed,  and  vary  in  size  from  about  eight  inches  in  diameter  to 
the  size  of  small  grains  of  gravel. 

The  granite  which  is  exposed  in  the  neighbourhood  of  joints  of 
the  limestone  is  partially  decomposed,  and  the  felspar  in  some 
places  replaced  by  crystals  of  carbonate  of  lime.  It  effervesces 
with  acids,  in  consequence  of  the  infiltration  of  carbonate  of  lime, 
from  the  surrounding  limestone. 

The  fragments  of  granite  are  angular,  and  do  not  appear  to 
have  been  rolled  about  by  the  action  of  the  water.  The  nearest 
granite  in  situ  is  at  least  four  miles  distant,  near  Killikee, 
which  lies  nearly  south  of  the  quarry. 

The  most  interesting  fact  connected  with  the  occurrence  of 
these  granite  fragments  is  the  well-ascertained  fact  that  they  occur 
in  only  one  thin  bed ;  proving  clearly  that  the  causes  which  pro- 
duced them  did  not  operate  continuously,  but  acted  for  a  time  and 
then  ceased. 

The  other  specimen  of  imbedded  fragments  of  granite  was 
procured  by  Mr.  Greenwood  Pim  from  Monkstown,  close  to  the 
church,  and  appears  to  have  been  taken  from  the  neighbouring 
gravel  pit.  It  is  a  rolled  boulder  of  limestone,  and  contains  firag- 
ments  of  slate  as  well  as  of  granite. 

On  examination  it  proved  to  be  a  Dolomite.  It  is  highly 
crystalline  and  fossiliferous.    Its  analysis  is  as  follows : — 

p 
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MgO.  CO, 

■•    84-63  per  ocut. 

-81  atom* 

C«0,  CO, 

«    48-24        „ 

•96      .. 

FeO,  CO, 

-      1*0        „ 

•03      „ 

Aigil, 

m     14-64        „ 

00-10 

Thifl  analysis  maj  be  approximatolj  represented  bj  the  formula, 
7  (CaO,  CO  J  +  0  I  (MgO,  FeO)  CO,  I 

The  following  analysis  of  the  Dolomite  occurring  between 
WiUiamstown  and  the  Rock  station  of  the  Kingstown  Railway,  is 
added,  to  show  that  the  boulder  of  limestone  above  described 
did  not  come  from  that  locality :— ^ 

Argil,  cs  1506  percent 

FeO,  CO,     «=  11-89        „  '205  atoms. 

CaO,  CO,     o  47-21        „  -044      „ 

MgO,  CO,  .«  28-64        „  -600      „ 

100-40 

Giving  an  approximate  formula  for  this  Dolomite— ^ 
7  I  CaO,  CO,  I  +6  I  (MgO,  FeO)  CO,  I 


April  0,  1851.— *■  On  the  Geology  of  the  South  Staffordshire  Coalfield  f 

by  J.  Beete  Jukes,  Esq.  M.A.,F.G.S. 

Mk.  Jukes  commenced  by  giving  a  sketch  of  the  geological  stmc- 
lure  of  part  of  the  midland  counties  of  England.  He  briefly 
described  the  position  of  the  carboniferous  rocks  of  the  great 
Penine  chain,  and  the  way  in  which  they  plunged  beneath  tiie 
great  plain  of  the  new  red  sandstone,  their  reappearance  fixun 
under  that  fcnrmation,  on  the  Banks  of  the  mountains  <^  Nortli 
Wales,  and  in  the  coalfields  of  Bristol  and  South  Wales.  Ho 
then  drew  attention  to  the  island-like  coalfields  of  the  Tniiii||Ti4 
counties — ^Leicestershire,  Warwickshire,  Stafibrdshire,  and  Shrop- 
shire ;  and  showed  that  in  this  latter  district  the  lower  part  of  the 
great  carboniferous  formation,  namely,  the  mountain  Hmestono 
and  millstone  grit,  and,  also,  the  old  red  sandstone  or  Devonian 
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rocka,  were  almost  entirely  wanting,  and  the  upper  part  of  the 
^coal  measures"  rested  directly  on  rocks  of  Silurian  or  still 
earlier  date. 

He  then  proceeded  to  describe,  in  rather  more  detail,  one  of 
the  most  interesting  of  these  isolated  coalfields,  that  of  South 
Staffordshire,  of  which  Dudley  might  be  considered  as  the 
centre* 

This  district  is  composed  of  rocks  belonging  to  three  geolo- 
gical formations. — 1st.  New  red  sandstone.  2nd.  Carboniferous. 
3rd.  Silurian. 

The  Silurian  formation  is  here  composed  almost  entirely  of  soft 
liiale,  locally  called  ''bavin."  It  contains  near  the  top  a  band 
of  impure  argillaceous  nodular  limestone,  about  twenty-five  feet 
thick,  referrible  to  the  Aymestrey  limestone  of  Sir  R.  Murchison, 
about  1,000  feet  below  which  is  the  Wenlock  and  Dudley  lime^ 
stone,  generally  composed  here  of  two  bands  about  thirty  or  forty 
feet  each.  About  1,600  feet  below  this  is  another  band  of  lime- 
stone, locally  called  the  Barr  limestone,  which  is  likewise  about 
twenty  or  thirty  feet  thick,  and  which,  probably,  is  the  same  as 
the  Woolhope  limestone  of  Sir  R.  Murchison.  Below  this,  again, 
but  at  an  unknown  depth,  the  top  of  the  Caradoc  sandstone  ap- 
pears in  one  part  of  the  district 

The  carboniferous  formation  consists  entirely  of  true  coal  mea- 
sores,  having  no  representatives  of  the  mountain  limestone  or  mill- 
stone grit.  Its  maximum  thickness  is  probably  about  1,500 
feet.  Its  upper  portion  is  comparatively  barren  of  good  coal  or 
ironstone,  but  in  its  centre  and  lower  parts  it  is  remarkably  rich, 
it  having  in  one  part  an  assemblage  of  beds  of  coal,  resting  one 
npon  the  other,  till  they  make  a  solid  mass  of  coal,  about  thirty 
feet  in  thickness.  This  thick  or  ten-yard  coal  is  generally  made 
np  of  about  twelve  beds.  It  has,  however,  many  changes  and 
Tariations.  In  the  south  part  of  the  district,  about  Stourbridge, 
some  of  its  beds  become  worthless,  and  it  is  then  considered  as 
tliree  coals.  In  the  northern  part  it  is  divided  by  beds  of  shale 
and  sandstone  into  many  beds,  which  are  not  at  all  looked  on 
generally  as  part  of  the  thick  coal.  In  the  richest  part  of 
the  district — about  Bilston,  namely, — the  following  is  the  normal 
section :— 


Total  tliicknesB  about  500 
feet  or  170  yards. 
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Broach  coal,  | 

and  ironstMie. 
Thick  cool, 

Gabbin  ironstone. 
Heathen  coal, 

New  mine  ironstone. 
New  mine  coaL 
Fire  clay  coal, 

Poor  Robin's  ironstone. 
Bottom  coal, 

Gubbin  and  Balls  ironstone. 

Blue  flats  ironstone. 

As  we  go  south,  however,  the  coals  and  ironstones  in  the 
lower  part  of  this  section  gradually  deteriosate,  and  south  of 
Dudley  nothing  is  worked  below  the  heathen  coals.  At  the 
extreme  northern  end  of  the  field  again  there  are  fifteen  coals  in 
a  distance  of  about  600  feet,  only  one  or  two  of  which  are  four 
feet  thick  ;  there  is  little  or  no  ironstone,  and  as  the  workings  are 
quite  isolated,  it  is  at  present  impossible  to  bring  them  into  co- 
relation  with  the  southern  part  of  the  field. 

The  new  red  sandstone  is  composed  in  this  district  |»*incipally 
of  red  sandstones,  and  conglomerates  with  an  occasional  band  of 
marl,  and  in  one  part  of  the  section  there  are  one  or  more  bands 
of  impure  calcareous  sandstone,  resembliug  the  cornstone  of  the 
old  red  sandstone,  or  a  calcareous  conglomerate  of  pebbles 
derived  from  the  mountain  limestone.  Many  of  the  conglome- 
rates are  quite  soft  and  incoherent,  and  under  the  name  of 
gravel,  have  been  confounded  with  the  superficial  drift  of  the 
country. 

Besides  these  stratified  rocks  there  are  two  kinds  of  igneous 
rock  in  the  district.  1st.  An  old  trap,  an  imperfectly  formed 
syenite  or  porphyry,  which  is  probably  of  silurian  age,  and  which 
is  seen  only  in  the  Clent  Hills,  in  the  extreme  southern  part  of 
the  district ;  the  second  is  a  basalt,  of  an  age  subsequent  to  the 
formation  of  the  coal  measures,  which  bursts  through  them  at 
several  places  in  the  central  portion  of  the  coalfield  in  large 
masses,  and  burrows  among  them  in  great  sheets  over  several 
square  miles.  This  basalt  in  some  places  passes  into  a  highly 
crystalline  porphyritic  greenstone,  and  in  others  (especially  in  its 
diverging  dykes  and  veins),  into  a  white  fcld^pathic  trap. 
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Such  being  the  constitution  of  the  rocks,  their  relations  to 
each  other  are  as  follow : — 

The  new  red  sandstone  on  the  southern  border  of  the  field 
seems  to  repose  confbrmablj  on  the  upper  part  of  the  coal  mea- 
sures ;  there  are,  however,  no  beds  of  passage  as  there  are  beds  of 
conglomerate  at  the  baso  of  the  new  red  containing  pebbles  of 
coal,  &c.  Both  formations  are  nearly  hori^ntal,  and,  therefore, 
thej  of  course  appear  conformable.  Along  both  the  east  and 
west  margins  of  the  coalfield  the  new  red  is  brought  down 
against  the  coal  measures  by  great  down- throw  faults,  while 
along  the  extreme  north  edge  of  the  field,  the  new  red  rests  dis- 
tinctly unconformably  on  the  edges  of  the  coals,  which  ore  worked 
beneath  it,  and  cr^p  gently  up  into  it. 

In  like  manner  the  coal  measures  appear  at  first  sight  to  be 
conformable  to  the  silurian,  but  are  found  really  not  to  be  so. 
When  greatly  broken  by  faults,  or  tilted  up  at  great  angles,  both 
formations  appear  equally  affected,  but  on  the  west  side  of  the  field 
the  coal  measures  rest  on  the  uppermost  beds  of  the  silurian,  while 
on  the  east  they  repose  on  beds  much  lower,  being  the  Aymestrey 
limestone  in  the  one  case,  in  the  other  the  Dudley.  Moreover  in 
the  cutting  of  railroads,  cli£&  of  Silurian  were  seen  with  coal  mea- 
sures abutting  against  them  and  containing  beds  of  pebbles ;  and 
near  Walsall  the  lower  part  of  the  coal  measures  overlaps  the 
Hmestone,  so  that  it  is  evident  the  Silurian  had  a  dip  to  west,  and  its 
edges  were  denuded  before  the  coal  measures  were  deposited  on  it, 
although  the  dip  was  so  gentle  as  not  to  differ  in  any  one  spot  more 
from  the  horizontal  than  the  coal  measures  did  when  first  deposited. 
Mr.  Jukes  then  proceeded  to  describe  the  remarkable  examples  of 
onconformabili  ty  of  all  these  rocks  at  Lord  Dartmouth's  pits.  He  first 
of  all,  however,  gave  a  short  description  of  "  rock  faults,"  which 
are  curious  masses  or  cakes  of  sandstone  that  take  the  place  more 
or  less  entirely  of  the  thick  coal  in  certain  localities,  and  he 
showed  that  Lord  Dartmouth's  pits  exhibited  a  complicated  exam- 
pie  of  unconformability  combined  with  a  rock  fault. 

While  on  the  subject  of  exceptional  structure  in  thick  coal,  he 
described  the  '•  flying  red,"  especially  that  near  Kingswinford,  and 
mentioned  the  important  bearing  of  these  two  facts  on  the  ques- 
tion of  the  origin  of  coal. 

Mr.  Jukes  then  entered  on  the  description  of  the  internal  8tnic- 
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t^reof  tho  coal  field,  describing  the  principal  anticlinal  azid,  which 
runs  N.N.W.  and  S.S.E.,  but  is  not  continuous.  It  stretches  from 
Sedgley  to  Dudley,  forming  a  ridge  with  three  centres  of  local  inten* 
sity,  which  produce  three  oval  dome-shaped  elevations — Hurst  HiO, 
Castle  Hill,  Wren's  Nest.  South  of  Dudley,  the  force  causing  eleva- 
tion  was  relieved  by  the  bursting  through  and  overflowing  of  the 
trap  of  Bowley  HiUs ;  but  it  i^pears  again  farther  south,  in  the 
Lickey,  where  there  is  an  anticlinal  axis  of  Caradoc  sandstone, 
with  Wenlock  shale  and  coal  measures  on  each  flank.  This  axis 
divides  the  field  into  two  portions.  The  south-west  portion  has  one 
longitudinal  fault  parallel  to  the  axis,  a  down-throw  to  west  of  40 
to  100  yards ;  and  several  cross  faults  bending  more  or  less,  and 
running  from  this  to  the  western  boundary  fiiulk  Also,  one  amall 
anticlinal  axis,  running  N.  by  E.  and  S.  by  W. 

The  central  portion  of  the  field  has  rather  a  trough-like  structure, 
between  the  ridge  of  Dudley  and  Sedgley,  and  the  high  Silurian 
ground  of  Walsall.  This  trough  is  traversed  by  numbers  of  east 
and  west  faults,  which  gradually  end  in  each  direction,  and  have 
their  greatest  throw  in  the  centre.  Starting  from  Rowley  Hill,  and 
going  north,  the  faults  first  of  all  throw  down  to  the  north  40  or  60 
yards  each,  up  to  the  Dudley  port  trough  faults,  which  cause  a  throw 
of  130  yardsin  coal,  but  do  not  affect  the  silurian ;  from  this  as  we  go 
north  the  faults  throw  up  to  north  so  as  to  make  thick  coal  crop  at 
Bilston,  &c. ;  then  the  other  beds  rise  gradually  to  the  norths  up 
to  the  Great  Bentley  fault,  which  throws  down  again  to  north  and 
brings  in  the  bottom  part  of  the  thick  coal.  Another  similar  great 
down-throw  to  west  beyond  Daw  end,  brings  in  the  Aldridge  coals. 
.  North  of  these  localities  the  dip  of  the  coal  field  is  generally  west 
at  a  slight  angle,  so  that  the  upper  measures  at  Wyrley,  are  really  on  a 
parallel  with  the  thick  coal.  These  stretch  ofi*  to  the  north,  but  not 
being  worked,  are  very  little  known  till  we  get  to  Brereton- 
Wyrley,  Brereton,  and  Brown  Hill,  being  the  only  well-known 
localities. 

Mr.  Jukes  then  entered  into  an  explanation  of  *^  trough  fi&ults," 
and  of  the  method  of  their  formation,  showing  how  it  is  they  afif^t 
the  upper  and  not  the  lower  beds,  &c 

He  then  made  some  remarks  on  the  practical  question  of  finding 
coal  below  the  new  red  sandstone,  showing  the  prudence  of  not  under- 
taking the  search  without  sound  geological  advice ;  he  described 
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the  probable  thiekneBS  of  aew  red  saikbtoae  afl300or4007ard8  at 
leasts  while  its  QDcoofoniiabillty  to  the  rocka  below  rendered  it 
posBibley  after  piercing  it,  to  come  down  on  anj  other  of  those 
rocks,  instead  of  the  true  coal  measores. 

Mr.  Jokes  concluded  bj  noticing  a  new  diaooverj  of  some  beds 
of  lias  on  Needwood  forest,  made  bj  himself  in  1850,  and  noticed 
the  fMTobability,  from  the  existence  of  lias  here  and  in  Cheshire, 
that  all  the  midland  counties  were  once  a  great  lias  plain,  and 
that  the  great  boundary  fEtults  of  the  coal  fields,  while  certainly  more 
irecent  than  the  red  marls,  may  even  be  newer  than  the  formation 
c^the  lias. 


June  11, 1851. — ^Account  of  a  new  Mineral  species.  Commimtcated  by  James 
Apjohjc,  M  J).,  Professor  of  Chemistiy  and  Mineralogy,  Trinity  College, 
Dublin. 

The  mineral  which  is  the  subject  of  the  present  notice  was 
brought  to  Dublin  last  autumn,  by  the  Bev.  Professor  Jellett,  who 
purchased  it,  with  several  others,  fix>m  a  mineral  dealer,  whom  he 
encountered  in  the  valley  of  St  Nicholas,  in  Switzerland.*  Suspect- 
ing it  to  be  an  undescribed  species,  he  placed  it  in  the  hands  of  Dr. 
Apjohn,  Professor  of  Mineralogy  in  the  University,  who,  after  an 
examination  of  its  physical  and  pyrognostic  characters,  saw  reason 
to  adopt  the  opinion  of  Professor  Jellett,  and  committed  it  to  Mr. 
H.  Wright,  one  of  the  most  experienced  of  his  laboratOTy  pupils, 
with  a  request  that  he  would  make  a  carefiil  analysis  of  it. 

This  mineral  occurs  as  a  partial  incrustation,  of  a  dull  greenish 
yellow  colour,  on  the  surface  of  a  stone  which  seems  to  be  an 
indurated  talc  schist,  containing  imbedded  brown  granular  garnets, 
and  a  little  adhering  white  asbestus.  In  the  fracture  it  is  quite 
compact;  but  must,  nevertheless,  be  considered  as  composed  of 
numerous  aggregated  prisms,  the  rhombic  bases  of  which,  having 
angles  of  about  60°  and  120°,  are  distinctly  seen  on  the  exterior 
of  the  incrustation,  particularly  when  it  is  examined  with  a  lens. 
Its  hardness  is  over  7>  or  it  is  situate,  in  the  scale  of  Mohs,  be- 
tween quartz  and  topaz,  the  former  of  which  it  scratches  with 
facility.  Specific  gravity  =:  3-741.  Heated  alone  by  the  inner 
flame  of  the  blowpipe,  it  slags,  acquires  a  dark  colour,  and  is  then 

*  SinM  the  reading  of  this  notice,  ProfesBor  Jellett,  who  has  just  returned  from 
aaotlMir  excorBion  into  Switzerland,  has  nhown  ms  some  good  speoimens  of  this  minsral, 
which  he  picked  op  himself  last  August  (IS&l),  on  the  Moraine  of  ih»  glaoier  of  Fiudelen, 
in  the  iaomediate  vicinity  of  Monto  Itosa. 
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strongly  attracted  by  a  magnet.  When  in  a  fine  powder,  it  is  acted 
upon  by  muriatic  acid,  but  does  not  gelatinize.    The  acid  takes  up 
lime  and  iron,  the  latter  ezdunvely,  as  Fe^,  CI  5*  leaving  an  im* 
pure  silex,  so  that  the  decomposition  is  not  complete. 
19*45  grains,  submitted  to  analysis,  gave— 


Silex,        ....        7-39 
Peroxide  of  iron,       .        .        6*53 
Lime,        .        .        •        .        5-76 

87-99 
83-57 
29-61 

19-61 

And  a  repetition  of  the  analysis,  17*09 

upon,  gave— 

Silex,        ....        6-51 
Peroxide  of  iron,       .        .        5-71 
Lime,        ....        4*89 

101-17 

grains  b< 

38-09 
33-41 
28-61 

17-11  100-11 

The  results  of  both  analyses  agree  perfectly,  and  conduct  to  the 
same  empirical  formula,  viz. : — 

4Si05+2Feg05+5CaO. 

But  how  are  these  constituents  grouped,  or,  in  other  words, 
what  is  the  most  probable  rational  formula  to  which  they  corres- 
pond ?  This  is  a  question  of  some  difficulty ;  for  if  we  assume, 
as  is  usually  the  case,  that  the  peroxide  of  iron  discharges  the 
basic  function,  we  are  compelled  to  admit  the  pi-esence  of  such  a 
silicate  as  5CaO,  2Si05,  that  is,  of  a  compound  which  has  not 
hitherto  been  found  as  a  distinct  mineral,  or  been  recognised  as  a 
proximate  constituent  of  any  compound  silicate.  Under  these 
circumstances,  it  would  prohably  be  allowable  to  view  the  peroxide 
of  iron  as  acting  the  part  of  an  acid  or  electro-negative  principle, 
(its  Isomorph  alumina  we  know  frequently  performs  such  a  part), 
which  will  enable  us  to  write  the  formula — 

2(CaO,2Si05)-f3CaO,2Fe«05, 
or  to  represent  the  mineral  as  composed  of  a  bisilicate  and  sub- 
sesquiferrate  of  lime ;  compoimds  which  have  numerous  analogies, 
and  the  possible  existence  of  which  may  tlierefore  be  readily 
admitted. 

This  mineral,  which  is  undoubtedly  new,  it  is  proposed  to  call 
Jellcttite,  after  the  distinguished  mathematician  through  whose 
means  it  has  been  made  the  subject  of  chemical  and  mineralogical 
examination,  and  established  as  a  distinct  species. 
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Jane  1 1,  1851.—*'  Some  remarks  upon  the  Hoyemento  of  Post-tertiaiy  and  other 
Diacontiniioiis  Maaees ;"  by  Kobsbt  Malubt,  C  £.,  M.R.I.  A. 

Some  months  ago,  I  believe  abont  December  last  (1850),  it  may  be 
in  the  recollection  of  the  Society,  that  I  addressed  a  letter  to  my 
friend.  Professor  Oldham,  claiming  priority  of  discovery  with  respect 
to  certain  views  relative  to  the  movements  of  detrital  masses.  That 
letter  was,  I  believe,  oommtmicated  to  the  Society  at  a  meeting 
at  which  I  was  not  present.  In  the  last  annual  address  in  Febru- 
ary, 1851,  our  President,  Colonel  Portlock,  has  impugned  my  claim 
to  priority  as  respects  the  views  affirmed  by  me  in  the  above  letter. 
I  was  unable  to  be  present  at  the  reading  of  that  address,  and  as  it 
is  not  yet  printed,  nor  has  any  abstract  of  it  appeared  as  usual  in 
the  newspapers  or  journals,  I  am  unable  to  state  from  its  words 
upon  what  authority  Colonel  Portlock  relies  for  the  contradiction 
which  I  understand  him  to  have  given  to  a  claim  to  priority  of  dis- 
covery which  I  still  deem  well  founded  on  my  part. 

But  I  have  been  furnished,  in  a  private  communication  from 
Colonel  Portlock,  with  the  two  authorities  upon  which  he  relies, 
and  which  I  understand  him  to  have  quoted  in  that  address;  and 
as,  on  referaioe  to  these,  neither  of  them  appears  to  me  at  all  to  touch 
the  question,  and  as  I  apprehend  that  the  precise  view,  to  the  first 
promulgation  of  which  amongst  geologists  I  lay  claim,  seems  to  me 
(from  this)  to  be  still  in  some  degree  misconceived  or  forgotten, 
I  b^  to  state,  in  two  simple  and  distinct  propositions,  what  this 
view  is: — 


It  is  commonly  an  admitted  fact  amongst  all  geologists,  that  the 
dry  land,  such  as  we  now  find  it,  consisting  of  a  continuous  rocky 
Vol.  V.  Part  2.  Q 
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skeleton,  with  a  more  or  less  complete  covering  of  discontinuous  or 
detrital  matter  over  its  lower  portions,  b^an  to  be  derated  above 
the  sea-level,  with  the  rocky  portion  bearing  still  upon  its  face  all 
that  loose  detrital  mass  which  had  formed  upon  the  rocky  bottom  (by 
whatever  means)  while  below  the  sea-leveL  A  large  portion  of  this 
detrital  covering  has  been  at  some  time,  and  in  some  way,  tubse* 
queiUly  removed. 

First,  then,  if,  in  the  above  diagram,  abc  represent  the  rocky 
skeleton  of  such  land  in  progress  of  elevation  above  the  sea  levd 
D  E^  BXidf^  A,  be  the  coating  of  discontinuous  detrital  mattw 
elevated  with  it: — ^then  I  affirm,  that  one  of  the  most  important 
elements  in  the  mechanism  of  motion  by  which  this  coating  will  be 
removed  from  the  elevated  land,  or  from  its  higher  portions,  and 
passed  downwards  into  the  plains,  or  farther  again  out  into  the  sea, 
beneath  the  new  or  permanent  horizon,  will  be  the  formation  of 
successive  parallel  roads,  bars,  or  beaches,  as  at  the  points  g^  g^% 
p*,^,  ^,  assumed  as  successive  lines  of  temporary  coast  line,  and 
within  the  limits  of  wave  and  tidal  action,  and  that  successive  slip- 
pages or  slidings  out,  en  moAM,  of  loose  material,  such  as  sand,  mud, 
gravel,  or  earth,  often  bearing  large  boulders,  will  continually  take 
place  along  every  such  coast  at  the  points  marked  x  and  ^,  at  the 
steep  taluses  formed  along  them  by  the  tidal  or  wave  action;  and 
that  the  distribution  of  the  materials  thus  descending  from  abore 
will  again  produce  other  similar  slippages,  at  such  points  under  wa- 
ter as  those  marked  z;  and  that  these  occur  on  slopes  (of  supporting 
rock)  of  very  moderate  inclination,  and  produce  upon  the  subjacent 
rock  the  phenomena  of  scratching  and  furrowing,  rounding,  &a,  and 
in  general  simulate  all  the  principal  traces  of  glacier  action,  for 
which,  and  for  evidence  of  a  supposed  arctic  or  glacial  period  I  con- 
sider they  have  been  frequently  mistaken. 

This  subject,  which  has  occupied  my  mind  for  some  years,  and 
the  fundamental  proposition  of  which,  as  above,  was  first  broached 
by  me  to  Professor  John  Phillips,  as  long  ago  as  when  he  was  Pro- 
fessor of  Geologyin  the  Dublin  University,  and  was  also  publicly  pro- 
mulgated by  me  at  the  last  Cambridge  meeting  of  the  British  Asso- 
ciation, in  the  section  of  Greology,  when  Professor  Sedgwick  was  in  the 
chair,  in  the  discussion  upon  a  paper  by  the  Rev.  J.  Gumming,  on  the 
Traces  of  Drift  Ice  in  the  Isle  of  Man,  on  which  occasion  I  first  gave 
the  name  of  mud  glaciers''  to  all  such  masses  of  slipping  materials, 
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whether  under  water  or  above  water, — is,  I  believe,  one  of  impor- 
tance, and  pregnant  with  results  of  high  value  and  interest  to  ph  j< 
sical  geology,  and  I  trust  to  be  able  to  complete  my  long  intended 
task  of  laying  a  paper,  fully  developing  my  views  upon  the  subject, 
before  the  Society  when  it  meets  again. 

My  second  proposition  is  but  a  corollary  to  the  first,  namely 

That  around  all  the  existing  coasts  the  formation  of  such  masses 
of  loose  material,  and  their  continuous  or  intermittent  slippages,  are 
in  daily  progress,  and  that  the  grooving  and  furrowing  of  rocks  be- 
neath is  now  taking  place  thereby,  and  the  transport  within  such 
masses  of  large  boulders  detached  from  sea-clifis,  which  are  thus 
gradually  transferred  out  into  deep  water,  and  often  to  vast  dis- 
tances over  the  floor  of  the  ocean,  whence  they  would  emerge  and  be 
left  isolated,  if  at  a  f\iture  time  such  floor  should  become  dry  land. 

K  these  two  propositions  be  true,  it  follows  that  the  rock  scratch- 
ings  throughout  the  globe  will  be  found  hereafter  to  have  been  formed 
by,  and  to  represent  the  resultant  directions  of  descent  of  the  vast 
masses  of  detritus  thus  moved  over  them, — moved  not  by  any  ddxt- 
cfe,  or  by  any  process  of  sweeping  away^  surface  by  surface,  or  of 
cutting  away  by  current  action  of  water,  which  are  the  commonly  re- 
ceived notions  of  denudation,  but  moved  bodily  and  en  masse,  by  a 
vis  a  tergo,  namely,  the  weight  of  the  mass  itself,  of  loose  material, 
acting  as  a  semi-fluid  or  plastic  body,  bearing  and  carrying  along 
with  it  included  solids  (boulders,  stones,  &c). 

These  arc  the  views  to  the  origination  of  which  I  lay  claim,  here 
stated,  however,  in  the  most  bare  and  unillustrated  way.  I  have  no 
intention  of  entering  into  their  merits  at  present;  whether  they  be 
true  or  false,  valuable  or  valueless,  is  not  the  point  for  which  I  tres- 
pass upon  the  Society,  but  simply  to  re-assert  my  claim  to  be  the 
originator  of  them. 

I  am  unable  to  find  any  trace  of  such  views  as  above  stated,  and 
as  also  stated  in  my  letter,  before  referred  to,  of  December  last,  in 
any  geological  author,  and  the  two  authors  referred  to  by  Colonel 
Portlock  do  not  allude  to  the  same  subject  at  all. 

The  first  is  M'Culloch,  in  his  System  of  Geology,,  vol  ii.,  p.  368, 

369>  on  *'  Alluvia  of  Descent.''    A  reference  to  this  passage,  taken 

in  connexion  with  the  whole  of  the  preceding  and  following  pages, 

on  the  subject  of  alluvia  or  diluvia,  will  prove  to  any  candid  reader, 
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that  the  author  means  by  '*  alluvia  of  descent,*'  alluvia  transferred 
downwards,  particle  by  particle^  on  slopes  of  already  elevated  land,  by 
the  action  of  rain.  This  passage,  therefore,  does  not  touch  the  ques- 
tion at  issue,  nor  can  I  find  a  trace  of  a  notion  similar  to  mine  (as 
already  stated)  throughout  M'Culloch*s  work. 

The  other  passage  referred  to  is  by  Agassiz,^  and  is  still  further 
from  the  point — **  £t  Ton  a  pr^tendu  qnedescourans  de  boue  charges 
de  graviers  pourraient  seuls  avoir  produit  de  semblables  efiets.*' 

The  author  here  is  speaking  of  the  possible  causes,  other  than 
glaciers,  of  the  scratching  and  grooving  of  rocks,  and  alludes  to  the 
passage  of  mud  and  gravel,  carried  over  the  surfaces  of  rocks  by  cut' 
rente  **  des  courane^^  of  water^  and  he  rejects  these  as  a  source  of 
scratching  altogether.  He  is,  therefore,  not  speaking  of  the  move- 
ment by  slippage  or  sliding,  en  masse,  of  wet  and  plastic  loose  mate- 
rial, in  virtue  of  its  semi-fluid  properties,  but  of  solid  matter  |)ro- 
peUed  along  by  currents  of  water;  and,  moreover,  he  rejects  the  view 
he  refers  to,  whatever  it  maybe,  as  a  cause  of  scratching  and  grooving. 
Hence,  neither  does  Agassiz  touch  the  subject  to  which  I  lay  clainL 

These  are  the  only  two  authorities  quoted  against  me  by  Colonel 
Portlock,  as  I  understand;  and  as  both  of  these  appear  to  me  to  fail 
in  substantiating  the  slightest  anticipation  of  my  peculiar  views,  I 
must  deem  myself  still  their  first  originator;  and  while  certain  that 
Colonel  Portlock  would  not  knowingly  deprive  any  fellow-labourer 
in  science  of  whatever  credit  justly  may  belong  to  his  investigations, 
I  must  regret  that,  upon  an  imperfect  knowledge,  apparently,  of 
what  the  precise  nature  of  my  views  were,  he  should  have  commit- 
ted the  formal  weight  of  the  passages  before  referred  to  in  his  presi- 
dential address,  in  denial  of  my  right  of  priority  of  origination,  upon 
grounds  which  really  do  not  bear  upon  the  matter  at  all. 


AFPBin>IX.— ^BXTBACTED  FBOM  THX  MUTUTSS  OF  THB  SOOIBTT. 

(No.  1.) 

Minute  of  JTednesday,  Nov,  12,  1845. 

"  Mr.  Mallet  then  read  an  introdactory  notice  on  the  movements  of  the  gravel 
beds  and  of  erratic  boulders,  in  which  he  maintained  that  these  movements  were  not 
doe  to  any  general  dikvial  wave  or  current,  hot  to  ordinary  forces  of  water  caused 
by  elevation  of  the  land.** 

*  Etudes  Bor  ]m  aiaciers,  First  Edit,  1850,  p.  196-197. 
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(No.  2.) 

Mr,  MaUe^M  Letter  to  Profei$or  Oldham^  ecmmunieated  to  the  Society  by  Pro- 
feuar  Oldham  at  the  Meeting  of  the  Society ,  Dee,  10,  1850. 

*<  Dublin,  December  7>  1850. 

<*  Mt  deab  Sib, — The  increasiiig  importance  which  geolpgista  are  beginning  to 
attach  to  the  moTements  of  the  loose  material  forming  part  of  our  earth's  cmst,  and 
the  identity  of  view,  held  and  promalgated  recently  by  many,  as  to  one  particular 
question  relative  to  these  movements,  with  those  which  I  myself  long  since  ventured 
to  assert,  but  which  have,  I  believe,  not  been  veiy  generally  known,  and  certainly 
have  been  reproduced  in  several  cases  without  acknowledgment  or  reference  to  the 
original  author  or  discoverer,  induce  me,  by  the  present  communication,  to  take  date, 
once  for  all,  as  to  my  own  claim  (whatever  may  be  its  value)  to  be  the  original  dis- 
coverer and  first  publisher. 

^  In  the  latter  end  of  May,  1844,  yon  and  I  made  a  geological  ezamhiation 
of  some  parts  of  the  calp  cuttings  of  the  Drogheda  BaOway,  in  the  neighbourhood  of 
Klllester.  We  observed  numerous  scratchings  of  the  rock  in  eitn,  and  of  the  lower 
surfaces  of  boulder  masses,  imbedded  in  the  clay  and  gravel  beds  above  it.  I  pointed 
out  to  you  on  the  spot  the  evidence  that  led  me  to  conclude  that  much  of  the  supers 
Incumbent  day  had  been  forced  *  en  maate'  vp  hill  over  inclined  calp  beds.  We  brought 
home  some  specimens  of  scratched  faces  of  rock,  and  subsequently  I  caused  some 
pretty  large  scratched  boulders  to  be  carted  away,  and  deposited  them  in  the  Mn- 
tmxm  of  the  Geological  Society  previously  to  our  next  Council  meeting,  which  was 
held  on  the  5th  June,  1844,  and  at  which  Professor  Phillips  was  present,  to  whom  I 
communicated  my  views,  that  the  scratches  which  we  had  observed  together  had  been 
caused  by  the  movement  en  ma$$e  of  the  clay  and  gravel  beds  over  the  rock  beneath, 
and  that  the  scratches  upon  the  latter,  as  well  as  those  upon  the  large  boulders  re- 
posing on  the  rock  and  imbedded  in  the  clay,  ',had  been  produced  by  their  being  car- 
rkd  over  the  rock  along  with  the  moving  masses  of  clay  and  gravel,  &c. 

**  On  the  12th  November,  1845, 1  read  the  first  part  of  a  substantive  pvget  on  this 
subject  to  the  Geological  Society  of  Dublin,  in  which,  having  enlarged  my  observa- 
tions at  Killester  by  many  others  in  various  other  and  distant  localities,  I  ventured  to 
enunciate  the  doctrine,  that  the  lateral  movement  of  masses  of  mud,  sand,  and  gra- 
vel, while  in  a  wet  and  plastic  state,  either  under  the  sea,  or  upon  land  very  recently 
elevated  above  it,  had  been  the  great  agent,  not  only  hi  the  almost  universal  scratch- 
ings observable  upon  the  surface  of  the  rocks  of  every  part  of  the  earth,  but  had  been 
also  the  means  of  transport  of  the  far  larger  proportion  of  the  boulders  and  greater 
drift  masses  that  cover  the  earth.     I  showed  the  close  similarity  that  exists  between 
the  motions  internal  and  external  of  a  moving  mass  of  mud  or  sand,  and  gravel,  or  of 
vast  landslips,  and  of  those  of  glaciers ;  and  at  the  Cambridge  meeting  of  the  British 
Association,  on  occasion  of  the  discussion  in  the  Geological  Section  of  a  paper  on  the 
Scratched  Rocks  of  the  Isle  of  Man,  I  referred  them  to  the  movements  of  such  'mud 
glaciers,*  a  view  which  Professor  Sedgwick,  the  President  of  the  Section,  coincided  in. 

"  I  have,  at  subsequent  periods,  frequently  alluded  in  discussion  to  this  view,  and 
greatly  regret  that  other  avocations  have  as  yet  prevented  my  developing  the  impor- 
tant consequences  which  I  believe  can  be  shown  to  follow  from  this  peculiar  move- 
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meDt  of  loose  material,  considered  as  a  general  cosmical  force,  perpetually  acting 
round  eveiy  coast,  at  the  present  day,  and  having  acted  on  a  perfaape  still  grander 
scale  at  former  periods  of  great  elevations  and  depressions,  above  and  below  the  ocean. 
**  I  believe  that  the  lateral  movements  due  to  gravitation  of  masses  of  loose  ma- 
terial, whether  mud,  sand,  gravel,  or  all  of  these,  mixed  with  boulders,  will,  when 
combined  with  the  acknowledged  agency  of  elevation  and  depression,  and  with  the 
already  ascertained  laws  and  known  efiects  (as  we  observe  them  now)  of  tidal  action, 
and  those  of  the  motions  of  fresh-water  precipitations  over  the  land,  be  found  a 
sufficient  mechanism  to  account  for  the  transport  to  any  distance  of  drift  and  boul- 
ders, and  be  ultimately  admitted,  as  the  vera  eamta,  the  appointed  agents  for  such 
removal ;  and  that  glacial  action,  whether  of  floathig  icebergs,  of  drift  ice  in  rivers  or 
estuaries,  or  of  glaciers,  although  it  may  be,  or  have  been,  an  occasional  and  acciden- 
tal agent  in  such  transport,  and  in  producing  scratches  which  are  evidence  of  it,  have 
3ret  not  been  the  main  or  even  important  agent  in  that  which  constitutes  one  of  the 
vastest  phenomena  that  our  earth's  surface  presents,  namety,  the  tran^tort,  by  natu- 
ral .agency,  of  loose  material  over  it 

*'  Should  these  views  hereafter  be  found  correct,  as  I  firmly  believe  they  will  prove 
to  be,  many  investigators  will  be  found,  as  in  eveiy  generalization,  to  have  had  some 
notion,  more  or  less  near  to  the  truth,  though  not  the  truth  itself,  and  as  in  eveiy  audi 
case  many  claims  to  priority  of  discovery  arise  which  are  hard  to  investigate,  and 
troublesome  to  consider,  but  wliich  the  parties  interested  are  naturally  anxious  should 
be  determined,  I  am  desirous  now  to  claim,  in  a  formal  manner,  whatever  share  may 
justly  belong  to  me  as  the  first  (so  far  as  I  know)  to  form  and  publish  the  ideas 
which  I  have  in  the  preceding  lines  very  imperfectly  stated. 

"  I  am  anxious  to  do  so  now,  and  in  the  present  form  of  a  letter  to  yourself,  be- 
cause you  were  my  companion  and  joint  investigator  at  their  veiy  origin,  have 
known  the  periods  and  terms  in  which  I  have  afiSrmed  my  views,  and  have,  I  am 
glad  to  say,  given  them,  to  a  great  extent,  your  own  sanction.  Will  you,  therefore,  as 
I  shall  not  be  able  to  present  myself  at  the  next  meeting  of  the  Geological  Society  of 
Dublin,  communicate  this  letter,  or  such  portion  of  it  as  you  deem  best,  to  the  meet- 
ing ;  and  oblige, 

**  Yours  veiy  sincerely, 

**  BOBEBT  BfALLET.* 

Note  by  Mr,  MaUet^Mareh  8, 1852. 

The  passage  in  Colonel  Portlock*s  Notice  of  Scratches  upon  the  Rocks  of  Bantry 

Bay,*  which  has  induced  the  publication  of  the  preceding  documents,  is  aa  fbUowa: 

"  It  appeared  to  me  that  these  scratches  passed  under  the  clay"  (i.  e.  of  the  bluff  head- 
lands of  boulder  clay  resting  on  scratched  schists),  **  and  my  impression  is,  that  the 
whole  mass  must  have  moved  onwards,  and  that  the  pebbles  that  produced  the  scratches 
were  imbedded  in  the  clay.**  ^This  is  not  a  mere  statement  of  a  fisct :  it  is  also  that  of 
a  theory  to  account  for  the  facts. 

My  letter,  as  above,  to  Professor  Oldham,  7th  December,  1860,  did  not  allude  more 
specially  to  Colonel  Portlock  than  to  other  authors.  He  has,  however,  thought  proper 

•  Jour.  Geol.  Soc.  vol.  ▼.  page  111. 
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to  apply  it  individually ;  and  in  his  Annual  Address  (o^  Wthnary,  1861)  endMTOoii 
tadefinadlumadf  from  the  self-imposed  diai^  of  plagSariam  — 

1.  Tliat  my  yiews  as  to  mofoment  of  detrftal  masses  had  never  heen  ^stinctly 
ewmciated,  or  even  clearly  thought  out  by  me. 

2.  That,  aeoording  to  his  conception  of  my  views,  they  were  not  new,  and  had 
heen  anticipated  hy  former  writers,  differing,  in  fiict,  in  nothing  from  all  common 
views  as  to  detiital  movements. 

^  That  I  had  in  some  way  altered,  or  changed,  or  extended,  the  expresrfon  of 
my  views  nnce  their  first  promnlgation,  wUch,  it  is  inferred,  were  never  eommitted 
to  pnUished  doooments. 

It  has  heen  mrflprtonite  for  one  whose  viefws  have  thns  been  snbjected  to  e*  oa- 
Hudra  critidsm  tiiat  this  Annual  Address  never  made  its  appearance  in  print,  or  in 
the  hands  of  the  members  of  the  Society,  wntil  many  months  after  the  date  of  its  de- 
fiverf.  It  then  appeared,  with  the  addition  of  a  note  at  page  109,  which  I  have  rea- 
son to  heheve  formed  no  part  of  it  when  delivered  to  the  Society. 

The  whole  qneetion  of  personal  importance  turns  upon,  whether— firstly,  tUs  doc- 
trine of  movement  en,  masse  of  detritus  had  been  ever  dearly  enunciated  by  me  aate- 
lior  to  18th  November,  1850,  when  Colonel  Portlock*s  paper  was  read ;  sscondly,  was 
the  doctrine  then  original  with  me,  or  had  it  previously  been  enunciated  clearly  and 
^stinctly  by  any  other  person. 

The  foOowing  passages,  extracted  from  my  own  Presidential,  Addresses  to  the 
Society,  will,  I  think, ftiUy  sustain  my  claim  in  both  respects: — 

'*  While  I  ftilly  agree  with  Ci^tain  James  in  his  view,  that  these  marine  dq)0- 
sits  were  precipitated  in  a  tranquil  sea,  the  tranquillity  of  which  was  due  to  the  high 
lands  then  above  the  sea-level  to  the  north  and  west,  I  can  by  no  means  subscribe  to 
the  prevalent  doctrine  of  some  one  or  more  catadysmal  deluges  having  swept  over  the 
whole  of  the  then  submeiged  surfiice  of  Ireland,  and  convulsivdiy  carried  along  the  so- 
'  called  Northern  Drift.  On  the  contrary,  I  am  impressed  with  the  conviction,  that 
the  dq)osidon  of  these  tertiaries  was  due  to  the  long-continued  and  comparatively 
quiet  action  of  the  tides  and  marine  currents  of  the  ancient  ocean,  acting  upon  thede- 
tritos  of  still  more  andent  lands,  combined  with  the  then  active  motions  of  elevation 
by  whldi  our  island  has  been  raised  to  its  position  above  the  sea-level.  J  wouldftnr- 
ther  venture  to  express  my  belief,  that  friture  and  not  distant  researches  wOl  show 
that  the  ordtnaiy  motions  of  the  sea  in  connexion  with  forces  producing  elevations  of 
the  land,  both  acting  upon  the  loose  materials  of  which  the  sea  bottom  principally 
consists,  and  prodndng  therem  great  and  varied  movements  laterally  by  sorting  and 
^Brect  transport,  and  also  hy  the  slipping  or  movement  "  en  masse**  of  the  beds  of  loose 
materiaisj  as  mvd,  gravely  jfc,  onthe  inclined  beds  of  rock  supporting  them,  eondi" 
tnte  a  suffieieni  machinery  to  account  for  all  the  cases  of  transport  hitherto  observed.*** 

'*  There  are  few,  if  any,  phenomena  produdble  by  the  action  of  gladers  in  mo* 
tion  tiiat  are  not  also  produdble  by  aqueous  forces  acting  on  mixed  masses  ofd^ritus 
of  every  sart^from  mud  to  boulders,  when  combined  with  the  slippage  of  the  masses 
themselves  upon  their  sustaining  beds— even  to  the  furrowing,  rounding,  and  scratch- 
ing of  the  rocks  beneath,**  f 

•  Prerident*t  Address,  10th  FSb.  1847,  p.  9.  f  Ibid,  page  U. 
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Again,  in  my  Address  for  1848 : — 

"  Tbe  next  paper  was  one  by  myseU^  in  ndiich  I  have  eodeavoored  to  show,  that 
transport  to  vast  distances  of  boulders  or  erratic  blocks,  of  ahnost  any  conceivable  mag- 
nitude, may  be  accounted  for  by  the  slow  or  occasionally  rapid  movement  of  semi- 
fluid masses  of  mud,  gravel,  sand,  &c,  mixed  with  those  larger  materials,  when  form- 
ing the  bed  of  the  sea,  and  either  of  sufficient  depth  and  mass  alone,  or  resting  upon 
a  base  of  rock,  or  other  materials  of  very  moderate  slope,  combined  with  the  sorting 
and  transporting  power  of  the  tidal  currents  for  the  finer  materials  of  the  whole  mass. 
That,  in  fact,  the  vast  accumulations  of  mud  and  sand,  &c,  involving  all  sorts  of  he- 
terogeneous materials  which  constitute  the  great  mass  of  the  sea  bottom,  must,  aroimd 
the  shores  at  any  given  time,  be  in  constant  motion  outwards,  forming  what  I  have 
elsewhere  called  mud  plaeien — a  somewhat  anomalous  but  expressive  term.  That 
these  masses,  reduced  in  water  to  nearly  one-third  of  their  weight,  will  move  gra- 
dually on  slopes  of  three  or  four  degrees,  or  even  less,  and  that  when  the  length  of 
plane  is  as  enormous  as  it  in  many  instances  appears  to  be  in  the  ocean  bed,  when 
fresh  materials  are  constantly  added  to  the  finer  mass  by  tidal  estuary  deposits,  and 
finesh  blocks  supplied  by  the  fidl  of  rocky  masses  from  shore  difis,  and  when  the  outer 
edge  or  talus  of  such  banks,  going  into  deeper  water,  is  continuaUy  sorted  and  re- 
moved by  tidal  or  oceanic  currents  crossing  the  line  of  slippage,  or  motion  of  the  mass, 
transport  of  the  contained  blocks  may  be  accounted  for  to  vast  distances,  and  taking 
in  the  element  of  successive  elevation  of  land,  and  hence  of  new  shores,  being  pushed 
further  and  further  out,  that  this  machinery  alone  is  sufficient  to  account  for  trana- 
port  of  blocks  to  an  indefinite  distance. 

*'  Tbe  actions  of  breaking  waves  in  shallows  and  on  shores  have  been  much  con- 
founded with  those  of  the  unbreaking  waves  of  translation.  The  former  are  inces- 
santly at  work.  Let  their  powers  and  their  efiects  be  studied  with  care,  and  above 
all  in  the  clearness  of  exact  science ; — let  the  results  of  their  actions  be  connected  with 
those  of  tidal  and  of  ocean  currents,  as  now  known  to  exist,  and  connected  also  with 
such  gradual  or  per  »aUem  elevations  or  depressions  of  the  land,  above  or  below  tbe 
sea,  viewed  as  a  fixed  horizon,  as  we  have  observed ; — and  lastly,  let  all  these  be  con- 
nected with  the  movements  of  loose  materials  going  on  in  the  existing  sea  bottoms, 
by  the  fiuency  or  semi-fluid  motions  of  these  vast  masses  of  matter,  reposing  on  in- 
clined beds,  which  beds  are  themselves  subject  to  changes  of  inclination,  as  well  as  to 
elevation  and  depression ; — and  from  the  whole  I  am  bold  enough  to  venture  a  predic- 
tion, that  no  phenomena  of  transported  materials,  however  vast,  have  yet  been  ob- 
served, that  such  a  machinery  will  not  be  found  sufficient  to  account  for.  In  these, 
1  believe,  will  be  found  the  vera  cauta  of  northern  and  other  great  drifts — to  the  pas- 
sage of  these  mud  glaciers  (to  use  tliis  term  again)  over  surfaces  of  rock  below  tb« 
sea,  may  be  traced  the  furrows  and  g^roovings  as  to  which  so  much  has  been  written, 
but  which  are  now  at  length  admitted  to  have  been  produced  principally  under  water, 
and  in  all  possible  directions,  neither  imiversally  accordant  with  tidal  nor  with  gla- 
cier directions  of  motion,  but  with  the  slope  of  the  rock  beneath  ;  and  to  these  shore 
or  breaking  waves  may  be  attributed  those  gigantic  cauldrons  (the  Riesenbtpfe) 
of  the  Scandinavian  rocks,  which  neither  glaciers  nor  icebergs  can  throw  any  light 
upon. 

"  But  while  I  state  my  conviction,  that  the  connecting  forces  above  stated  will 
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yet  be  found  to  be  the  true  and  general  cause  of  drift  transport,  I  readily  adn^t  that 
icebergs  cast  afloat  have  been,  as  they  are  now,  an  occasional  means  of  transpmtinga 
frei^t  of  foreign  rocky  and  othermatter  to  vast  distances ;  and  may  have  beoi  the  car- 
riers of  many  of  our  boulders  found  isolated  to  great  distances  from  their  originating 
rocks;  but  thdr  powers  seem  quite  inadequate  to  the  gigantic  task  that  has  been  af- 
firmed of  them  as  the  universal  drift  carriers.  The  great  operations  of  nature  are  al- 
ways performed  by  forces  steadily  in  action,  yet  others,  only  called  occasionally,  or,  as 
it  were,  accidentally,  into  play,  do  sometimes  subordinately  act  in  concert  with,  and,  as 
it  were,  simulate  the  functions  of  these ;  and  the  remarlu  of  Mr.  Milne  on  this  sub- 
ject, as  referring  to  the  drifted  materials  of  Scotland,  seems  to  be  conclusive,  that  ice- 
berg action  may  here,  at  least  in  part,  have  been  the  carrying  agent*** 

Upon  these  quotations  I  rest  the  issue  of  the  dahn  that  I  here  agahi  make  of 
having  been  the  first  to  promulgate  the  doctrines  they  enunciate.  Tliey  prove  that 
my  views  were  from  the  outset  clearly  stated,  and  therefore  clearly  conceived,  and 
that  from  their  first  publication  in  1844  to  the  present  hour  I  have  neither  altered, 
changed,  nor  added  aught  to  their  statement 

It  is  with  pain,  therefore,  that  I  feel  compelled  to  notice  as  unwarranted  the 
charge  (so  grave  if  it  were  true)  to  be  deduced  from  the  following  sentence  uf  Colonel 
Portlock's  Address  :-»**  I  have  endeavoured  to  represent  it  as  I  conceived  it  to  have 
been  delivered  originally  by  its  authOT,  hytt  he  now  ttatf  that  he  intended  to  extend 
the  principle  of  slips  to  detrital  matter  under  water.**!    The  Italics  are  mine. 

How  far  these  views  of  mine  are  original,  and  how  far,  if  at  aU,  they  have  been 
anticipated  by  those  of  other  and  former  writers,  geologists  will  decide  for  themselves. 
Whether  Colonel  Portlock  has  understood  or  misunderstood  my  views,  it  is  not  for  me 
to  discuss;  but  I  must  continue  to  believe  that  he  has  not  yet  grasped  the  leading 
idea  of  them,  for  I  have  too  high  a  respect  for  him  to  suppose  that  otherwise  be  would 
have  laboured  through  pages  63,  64,  65,  66,  et  seq^  in  endeavouring  to  show  identity 
between  my  views  and  those  of  M*Culloch,  Dausse,  D'Halloy,  and  others,  with  which 
they  have  not  the  remotest  similarity  or  connexion,  as  any  reader  of  the  whole  ori- 
ginals, with  their  eontextt,  cannot  fail  to  find. 

As  to  Colonel  PortIock*s  present  opinion  of  the  value,  or  want  of  value,  of  these 
views  of  mine,  I  can  afibrd  to  wait  Meanwhile,  geologists  will,  no  doubt,  receive 
with  caution  any  opMon  the  author  of  which  professes  to  have  adopted  it  from  *'  any 
vague  perception,"  and  I  feel  assured  that  in  time  to  come  Colonel  Portlock  will  en- 
tertain clearer  notions,  and,  in  common  with  many  other  geologists,  distinguished  as 
he  so  justly  is,  will  recognise  with  me  the  importance  to  geology  of  movements  en 
wuiM$e  of  detrital  deposits. 

I  have  felt  compelled,  though  with  much  reluctance,  to  add  the  preceding  note  to 
my  communication,  in  consequence  of  the  matter  introduced  subsequently  to  the  de- 
livery of  the  President's  Address ;  but  here,  so  frur  as  I  am  concerned,  the  oontro- 
veny  shall  end.  Life  is  too  short,  the  value  of  an  unruffled  spirit  too  great,  to  waste 
it  in  discussion  one  moment  after  it  ceases  to  be  (m  all  sides  an  earnest  seeking  after 
truth  alone. 

•  Pre«l<]ent*s  Address,  9tii  Feb.  1818,  pp.  18^  1».  t  Ibid,  page  100. 
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November  12,  1861.^*<  Notes  on  the  Geology  of  Bathlln  fdaad;**  by  tbe  Rer. 
Samuel  Hauohtom,  M.  A.,  Profceaor  of  Geology  in  tbe  Uoivenity  of  Dablin. 

Mb.  Hauohton  described  the  relations  betwe^i  the  chalk  and  over- 
lying basalt  observed  by  him  daring  a  recent  visit  to  the  island  of 
Bathlin.  The  account  of  the  geology  of  the  island  was  accompanied 
by  diagrams  and  maps  illustrating  the  structure  of  the  basalt  of  the 
island.  The  woodcuts  accompanying  the  present  notice  of  Mr.  Haugh- 
ton'spaper  are  reduced  from  larger  views  of  sketches  taken  on  the  spot. 

On  inspecting  the  accompanying  map  of  the  island  (fig.  1),  it  is 
apparent  that  the  island  is  composed  of  basalt  resting  upon  chalk, 
which  only  appears  at  intervals  round  the  sea- coast,  lying  under- 
neath the  mass  of  tabular  and  eruptive  trap  which  has  been  poured 
over  the  surface  of  the  island,  as  in  the  adjoining  districts  of  the 
mainland. 

Commencing  at  Kindruan  Head  on  the  north,  which  is  composed 
of  massive  and  tabular  basalt,  rising  to  the  height  of  375  feet,  and 
resting  on  the  west  upon  a  ledge  of  chalk  rocks,  which  do  not  rise 
above  the  sea-level,  and  proceeding  eastward  along  Altahurra  Bay, 
the  trap  gradually  diminishes  in  height,  until,  at  the  lighthouse  at 
the  north-east  point,  it  only  rises  to  a  height  of  178  feet  above  the 
sea-level.  The  trap  forming  the  cliff  on  which  the  lighthouse  is 
built  is  tabular,  and  the  sheets  dip  south-west. 

The  whole  of  the  east  coast  of  the  island  is  composed  of  basalt, 
not  rising,  in  general,  above  80  feet,  sometimes  tabular,  having  its 
beds  separated  by  two  or  three  thin  layers  of  ochre;  and  sometimes, 
as  at  Craignacagan  and  Doon  Point,  the  basalt  exhibits  a  colum- 
nar structure  of  the  most  singular  and  apparently  irregular  ar^ 
rangement.  At  the  former  place  the  columns  are  arranged  v^ti- 
cally,  and  these  are  capped  by  another  series  of  smaller  columns 
inclined  at  various  angles  to  the  former. 

About  half-way  between  Craignacagan  and  Doon  Point  the  re- 
markable fan-shaped  arrangement  of  basaltic  colunms  represented 
in  fig.  2  occurs.  It  is  called  the  Little  Causeway,  and  nothing  can 
exceed  the  irr^pilarity  of  the  directions  of  the  pillars  in  the  portion 
represented  in  the  sketch;  the  general  arrangement  is  vertical,  but 
•every  variety  of  inclination  occurs,  from  horizontal  to  vertical. 

Figure  3  represents  a  view  of  Doon  Point  from  the  south,  and  of 
the  curiously  curved  columns  of  basalt  which  form  the  northern 
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boundary  of  the  Bay  to  the  south  of  the  Point.  The  cunratnre  of 
some  of  the  pillan  is  continuous  through  90S  ftud  they  pass  from  the 
vertical  to  the  horizontal  position,  exhibiting,  however,  a  tendency 
to  break  at  the  point  of  greatest  flexure,  which  has  caused  most  of 
them  to  be  broken  off  by  the  action  of  the  sea. 

The  Bay  south  of  Doon  Point  contains  beds  of  ochre  and  soap- 
stone,  the  latter  contained  in  amygdaloidal  cavities  of  decomposing 
trap;  the  bedding  of  both  is  conformable  to  that  of  the  tabular  trap. 

The  basalt  continues  without  interruption  round  the  southern 
point  of  the  island,  to  the  point  marked  Skirach  Bawn,  or  the  White 
Bock,  where  it  rises  to  the  height  of  218  feet,  and  rests  upon  ledges 
of  chalk,  which  crop  out  from  under  it  at  the  sea-level,  and  continue 
as  far  as  the  point  called  Cloughandhu,  or  the  Black  Bock,  when  the 
trap  again  covers  up  the  chalk,  which  does  not  again  appear  until 
we  reach  the  south  side  of  Church  Bay,  a  few  yards  to  the  north  of 
the  milL  The  chalk  constitutes  the  shores  of  Church  Bay,  and  con- 
tinues, with  the  interruptions  marked  on  the  map,  to  the  western 
point  of  the  island,  called  Bull  Point  The  chalk  reaches  its  high- 
est elevation  along  the  line  of  clifls  running  from  Church  Bay  to 
Bull  Point,  and  sometimes  rises  to  one-third  of  the  height  of  the 
cliff,  being,  however,  always  surmounted  by  tabular  basalt. 

There  is  a  remarkable  fault,  accompanied  by  basaltic  dykes,  run- 
ning N.  S.  up  the  valley,  immediately  to  the  west  of  the  church. 
These  dykes  are  described  by  Messrs.  Conybeare  and  Buckland.* 
The  measurement  of  the  three  dykes  which  are  visible  on  the  shore, 
reckoned  from  east  to  west,  as  given  by  Messrs.  Conybeare  and  Buck- 
land,  is  as  follows:— 

First,  or  eastern  dyke,  20  feet;  second,  or  middle  dyke,  1  foot; 
third,  or  western  dyke,  36  feet;  the  interval  between  Nos.  1  and  3 
being  20  feet. 

The  measurement  of  these  dykes  obtained  by  Mr.  Haughton  is 
somewhat  different,  being  probably  taken  at  a  different  point: 

Eastern  dyke,  29  feet  (approximate  measurement,  in  consequence 
of  the  dyke  being  partly  covered  by  the  shingle). 

Middle  dyke,  3-4  feet. 

Western  dyke^  94  feet;  becomes  thinner  as  it  runs  south  towards 
the  sea. 

Breadth  of  chalk  between  eastern  and  western  dykes,  121  feet. 

*  Trans,  of  the  GeoL  Soc  of  London,  vol.  iii.  p.  210. 
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These  three  dykes  bear  N.  5°  W.,  which  line,  if  prolonged  k>  the 
south,  would  int«rBeQt  the  Balljrcastle  collieries,  for  which  reason 
Mr.  Haughton  is  inclined  to  conaect  the  dykes  in  Church  Bay  with 
the  system  of  dykes  belonging  to  Fur  Head,  and  not  with  tfaedykes 
of  Kenbawn  Head,  as  proposed  by  Messrs.  Conybeareand  Buckland. 

Id  Older  to  verify  this  connection,  Mr.  Hanghton  measured  the 
bearing  of  the  four  principal  dykes  of  the  Ballycastle  colliery,  and 
found  them,  proceeding  from  east  to  west,  as  follows:— 
Carrickmore  dyke  bears  N.  10°  £. 
Pollard  dyke  „     N.  15o  W. 

West  Mine  dyke      „     N.  10»  W. 
North  Star  dyke      „      N.    S"  W. 

The  beds  of  chalk  in  Church  Bay  are  nearly  horizontal,  but  dip 
slightly  N.  I0»  W. 

The  downthrow  of  the  fault  accompanying  the  dykea  at  the 
church  is  to  the  eastern  side.  The  chalk  is,  as  usual,  altered  into  ■ 
blue  crystalline  limestone,  by  contact  with  the  dykes. 

A  few  yards  to  theesst  of  the  dykes  there  occurs  a  section  of  the 
Teinof  basaltpenetrating  the  chalk,  which  is  represented  in  plan  in 
the  annexed  woodcut,  in  which  the  shaded  portion  represents  basalt, 
and  the  unshaded  portion  the  chalk  through  which  it  penetrates. 


Between  Church  Bay  and  Bull  Point,  the  chalk  is  interrupted  id 
the  cliffs  three  times  by  the  occurrence  of  faults,  accompanied  by 
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downthrows  to  the  ^ast.  The  three  headlands  composed  of  basalt 
sre  called  Halfway  Point,  0'Bime*s  Point,  and  Stroandergan ;  the 
findt  occurs  at  the  western  side  of  these  headlands;  but  there  does 
not  appear  to  be  any  trace  of  eruptive  trap  at  these  points. 

The  chalk  appears  in  three  places  on  the  sea-level,  cropping  out 
from  under  the  basalt,  on  the  north  side  of  the  island;  these  points 
sre  marked  on  the  map.  From  the  lower  level  of  the  chalk  on  the 
northern  side  of  the  island,  a  general  dip  towards  the  north  of  the 
bed  of  chalk  may  be  presumed ;  but  the  general  dip  of  the  masses  of 
tabular  trap  covering  the  chalk  at  the  north  side  of  the  island  is  to 
the  south-west.  This  is  particularly  observable  at  Dunagael,  where 
a  bed  of  lignite  occurs,  from  six  to  ten  inches  thick,  and  lying  be- 
tween two  thick  beds  of  columnar  basalt  To  the  west  of  Duna- 
gsel  lies  the  headland  railed  Eebble  Head,  on  the  west  side  of  which 
the  bed  of  ochre,  which  separates  the  masses  of  tabular  trap  in  the 
upper  part  of  the  cliff,  is  broken  by  faults  in  the  manner  exhibited 
in  the  annexed  diagram. 


The  shaded  stratum  represents  the  bed  of  ochre,  broken  in  three 
places  by  the  faults  a^b^c  This  breaking  up  of  the  beds  of  tabular 
^p  after  their  deposition  is  universal  through  the  island ;  the  strata 
ftre  broken  by  innumerable  faults  and  fissures,  which  render  it  dif- 
ficult to  observe  the  relations  which  exist  between  the  trap  and 
chalk. 
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The  bed  which  appears  in  Altahuile  Baj,  west  of  Kindrium,  is 
the  most  extensive  derelopment  of  the  chalk  on  the  north  side  of 
Rathlin. 


December  10,  1851.*-'*  Upon  the  oompoeitioii  of  a  new  vwnety  of  metallic  ore,  from 
the  Vale  of  Ovoca,  Coanty  of  Wicklow  ;**  by  Jamss  Afjohv,  M.D.,  Pnfeator  of 
Cbemistiy  and  Mineralogy,  Trinity  College,  Dublin. 

In  the  course  of  the  past  summer  I  received  from  George  McDowell, 
Esq.,  one  of  the  Junior  Fellows  of  the  University,  a  mineral  sub- 
stance, which  was  obviously  a  metallic  ore,  with  a  request  that  I 
would  inform  him  of  its  exact  composition.  This  mineral,  which  he 
described  as  constituting  a  central  mass  or  nucleus  within  a  newly 
discovered  lode,  or  bed  of  sulphur  ore,  in  the  Ballymurtagh  dis- 
trict, was  massive,  of  a  leaden  colour,  with  tinge  of  brown,  and  ex- 
hibited numerous  intermixed  particles  of  yellow  iron  pyrites.  Its 
specific  gravity  was  found  to  be  4.4965,  and,  heated  on  charcoal  by 
the  outer  flame  of  the  blow-pipe,  sulphur  was  burnt  off,  a  yellowish- 
white  oxide  was  deposited  on  the  charcoal,  and  the  ordinary  flame 
being  finally  applied,  a  small  globule  of  lead  was  with  difficulty 
procured. 

When  acted  upon  by  strong  muriatic  acid  in  excess,  and  at  a 
boiling  temperature,  sulphuretted  hydrogen  was  disengaged,  a  por- 
tion of  the  mineral  remained  unaltered,  which  proved  to  be  the  bi- 
sulphuret  of  iron,  or  common  pyrites,  while  the  solution,  when  tested 
by  the  appropriate  re-agents,  was  found  to  include  the  chlorides  of 
lead  and  zinc,  and  the  protochloride  of  iron. 

In  effecting  the  quantitative  analysis  of  this  mineral,  the  same 
solvent  (muriatic  acid)  was  employed,  and  the  bisulphuret  of  iron 
which  it  left  undissolved  was  well  washed  with  boiling  water,  and, 
after  being  dried  at  212^,  was  weighed.  The  dissolved  chlorides 
were  now  treated  with  a  little  nitric  acid,  and  the  solution  haying 
been  evaporated  nearly  to  dryness,  the  chloride  of  zinc  and  sesqui- 
chloride  of  iron  were  dissolved  out  by  rectified  spirits.  The  chloride 
of  lead,  thus  insulated,  having  been  dried  and  weighed,  water  of  sm- 
monia  was  added  in  excess  to  an  aqueous  solution  of  the  other  chlo- 
rides, which  precipitated  the  peroxide  of  iron,  and  redissolved  the 
oxide  of  zinc     The  peroxide  of  iron  was  now  collected  on  a  filter* 
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and,  when  well  washed,  was  ignited  and  weighed;  and  the  ammo- 
niacal  solution  of  chloride  of  zinc  having  been  evaporated  to  dry- 
ness, the  residue  was  acidulated  with  sulphuric  acid,  and  after  an- 
other evaporaticAi,  and  exposing  the  residual  sulphate  of  zinc  to  a 
low  red  heat,  its  weight  was  accurately  taken. 

The  chloride  of  lead,  sesqui-oxide  of  iron,  and  sulphate  of  zinc 
being  now,  by  calculation,  reduced  to  sulphurets,  the  following  re- 
sults were  obtained: — 

Bisnlpbnretof  Iron,  Fe  S3, ...:..    •  24.97 

Snlphoretof  Iron,  Fe  S, 7.88 

Salpboret  of  Lead,  Pb  S, 19.18 

Snlpharet  of  Zinc,  Zn  S, 46.62 

100.00 
Neglecting  the  iron  pyrites,  which  is  obviously  a  mechanical 
intermixture,  the  residual  constituents  are  very  accurately  expressed 
by  the  following  formula: — 

FeS+PbS  +  6Zna 

Upon  a  second  analysb  the  same  formula  was  found  to  be  very 
nearly  applicable,  so  that,  notwithstanding  the  singularity  of  the 
constitution  of  this  mineral,  all  its  proximate  constituents  being 
basic  sulphurets,  I  am  disposed  to  consider  it  as  a  distinct  and  defi- 
nite compound. 


DeocmborlO,  1851. 


Frbdbbick  J.  SiDMBT,  Esq.,  LL.D.,  exhibited  a  map  and  section  made 
by  him,  in  conjunction  with  Mr.  H.  Medlicott,  in  the  neighbourhood 
of  the  town  of  Wexford,  The  map,  comprising  sheet  42  of  the  Ord- 
nance Survey  of  the  county,  and  the  section*  being  taken  from  a 
point  N.W.  of  Carrickadee  Bocks  to  Finoge  Bridge,  being  in  a  di- 
rection nearly  N.W.  and  S.E.,  and  about  six  miles  in  length.  The 
limestone  in  the  immediate  vicinity  of  the  town  is  magnesian,  alter- 
nating with  beds  of  shale.  There  are  several  quarries  in  the  neigh- 
bourhood, in  some  of  which  the  limestone  is  highly  crystalline  and 
full  of  small  cavities.  In  some  instances,  native  sulphur,  in  a  state 
of  great  purity,  was  found  in  the  cavities.  The  average  dip  of  the 
limestone  is  about  26%  towards  the  S.E.    Conformable  to  the  lime- 

•  Vide  section  1,  pi.  T. 
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stone  is  the  old  red  sandstone  and  conglomerate,  which  appears  on 
the  flanks  of  the  hills,  which  run  in  a  S.  W.  direction  from  the  town. 
The  hills  are  composed  of  quartz  rock,  alternating  with  clay  slate, 
and  dipping  in  the  opposite  direction  to  the  limestone  and  old  red 
sandstone,  and  at  a  higher  angle.  A  greenstone  dyke  occurs  dose 
to  the  line  of  section ;  the  greenstone  is  wholly  decomposed  into  yel- 
low ochre. 

Note.  The  dip,  as  laid  down  in  the  section,  is  not  the  actual  dip 
of  the  strata,  the  section  not  being  exactly  at  right  angles  to  the  strike, 
but  represents  the  actual 
intersection  of  the  plane  of 
the  section  with  that  of  the 
beds,  and  is  plotted  as  fol- 
lows : — 8^  being  the  direc- 
tion of  the  section,  and  p 
the  point  of  observation. 
Draw  sdy  making  the  an- 
gle tfid^  the  angle  con- 
tained between  the  direc- 
tion of  the  dip  and  that  of 
the  section.  Make  the  angle  9pa  =  the  complement  of  the  obserred 
dip.  Make  sb^sa^  and  erect  the  perpendicular  he;  pc  is  the  line 
required ;  the  correction  for  the  deviation  of  the  line  of  section  from 
that  of  the  dip  being  thus  the  angle  ape. 

The  above  construction  appears  simpler  in  practice  than  the 
method  usually  adopted,  which  is  by  calculation,  either  with  the  aid 
of  the  sliding  rule,  or  of  trigonometrical  tables. 


January  14, 1852.^ — "  Kotos  on  the  Serpentines  of  Cornwall  and  Connemara  f  by  the 
Bev.  Samubl  Hauohtoh,  M.  A.,  Professor  of  Geology  in  the  University  of 
Dublin. 

Mr.  Hauohtom  communicated  the  following  notes  on  the  Lizard  dis- 
trict of  Cornwall  and  the  serpentine  quarries  of  Connemara. 

At  junction  of  serpentine,  with  hornblende  slate,  between  Cury 
and  Mullion,  dip  of  slate  is  28*^  W.  40''  S.,  with  joint  planes,  N.  20''  E. 

At  junction  at  Landewednack,  the  hornblende  rock  is  separated 
from  serpentine  by  a  stream;  dip  of  hornblende  slate,  W.  10^  S.  A 
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vein  of  ochreous  clay  runs  through  the  serpentine  at  its  junction 
with  the  hornblende  rock. 

At  the  Lizard  Head^  junction  of  mica  slate  with  hornblende  slate, 
near  lighthouse:  dip  £.  40^  N. 

Junction  of  hornblende  slate  and  serpentine,  north-west  of  Li- 
zard Head,  marked  by  a  vein  of  purple  clay;  dip  of  hornblende 
slate,  £.  40O  S. 

The  hornblende  slate  and  mica  slate,  north  of  Lizard  Point,  ap- 
pear to  alternate  with  each  other. 

At  Mullion  Churchtown,  junction  of  hornblende  slate  and  ser- 
pentine; dip  of  slate  is  W.  lO^'  N. 

Veins  of  steatite  and  green  serpentine  occur  in  the  serpentine 
porphyry,  at  Kynance  Cove.  Native  copper  occurs,  with  steatite 
and  some  carbonate  of  lime,  at  Mullion. 

L  Analysis  ofSteatke^  or  English  SoapOone^from  Oue  OreasSy  near 

Kynance. 

PotCmI.  Atoms.  loMfOT  AtooM. 


Si  Os    =  42.10  =  0.989  . . .     6.29 

Ala  Os  =  7.67  =  0.149  . . .     1.008 

Mg  0  =  80.67  =  1.477  . .  .  10.00 

H  O     =  18.46  =  2.051  . . .  18.81 


6 
1 

10 
14 


18 

2 

21 

29 


98.80 

From  the  first  set  of  integer  atoms,  the  rational  formula  would 
probably  be 

6{2MgO,  Si03}  +  {Al2  03,Si03}  +  14nO.  (1) 

The  second  set  of  integers  represents  still  more  closely  the  results 
of  the  analysis,  and  is  identical  with  the  series  of  numbers  deduced 
by  Rammelsberg  from  Svanberg's  analysis  of  the  English  soapstone, 
with  the  exception  of  the  number  of  atoms  of  water. 

From  Svanberg's  analysis,  Rammelsberg  deduces  this  rational 
formula: 

(3 (8  MgCSlOa)  +  2(Ali03,Si  Os)  +  S  H  0}  +  4  {8MgO,2  Si O3+  8  HO}  (2) 

The  first  formula  represents  the  analysis  nearly  as  well,  and  has 
the  advantage  of  being  less  complicated. 

The  analysis  of  Klaproth  cannot  be  reconciled  with  Svanberg's  or 
Mr.  Haughton's. 

Vol.  v.  Pabt  2.  R 
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IL  Aiteiyni  of  SoafaloMfrom  Kynanet  Cooe. 


PMrCcnt. 

Atoms. 

lBti«Wi 

LtOOM 

mOl    rr  42.47 

0.987 

6.78 

7 

AlaQi^   6.66 

0.129 

0.93 

1 

Ifg  0  «  28.88 

1.898 

10.00 

10 

HO    » 19.87 

2.152 

16.44 

16 

97.82 


Hoioe  ita  formula  it 

6{2MgO,SiQ3}+  {AI3  Oi,  2  8i  Qi)  +15Ha  (8) 

Ck)mbiniDg  the  two  soapstones,  we  find  the  probable  compositicA : 

Atoms. 

SIQi  B  18 

A],0,rr       2 

BO     «  20 
HO     «  28 


W 


Hence  the  mean  formula  ii 

10{2  Mg  0,  SiOi}  +  {2  AI3O3,  8  Si  Oi} +28 HO 


Connemara  Serpentines. 

The  strike  of  thinly-bedded  quartz  rocks  in  the  neighbourhood  of 
Mr.  D'Arcy's  quarry,  between  Clifden  and  Moyard,  is  E.W.  Strike 
of  beds  of  serpentine,  or  verd  antique,  which  is  mixed  with  masses 
of  purer  limestone,  is  E.  10®  S.,  W.  10<^  N. 

The  bedding  is  rather  doubtftd,  but  the  strike  of  the  beds  is 
easily  ascertained, 

nL  Anal^eieofSerpeniinefromBaUinahinch  Quarry. 


Pw  Cent.                  Atomi.                Integer  Atoms. 

SI  O3  -  40.12 . . .  0.885 . . .  1.000 

10 

6 

IfgO  e  40.04 ...  1.984 ...  2.191 

22 

11 

FeO    «    8.47...  0.096 

H  0    »  18.86 . . .  1.484 . . .  1.676 

16 

8 

CO,    e    2.00...  0.091 

CaO        tnoe. 

AlaOs      traca 

98.99 


The  result  of  this  analysis,  which  was  made  by  the  Rev.  Joseph 
A.  Galbraith,  proves  (if  the  atomic  weight  of  magnesia  be  20^  1 )  that 
the  Ballinahinch  serpentine  corresponds  with  the  formula  deduced 
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by  Hammelsberg,  as  the  mean  of  thirteen  good  results  from  diffe- 
rent localities.  Its  rational  formula  is,  therefore,  according  to  Bam- 
melsberg, 

{2(8MgO,  2Si03)  +  8HO}+8{MgO,HO}  (5) 

Or,  with  the  usual  weight  of  Mg  O 

6{3HgO,  SiOa  +  HO}  +  {MgO,  8H0)  (6) 

IV,  Andyns  of  red  earthy  hose  of  SerpefiJtine  Porphyry^  from 

Kynance  Cove, 

ParCMit. 

SiOs  »  88.29 
FeaOsa  15.00 
Ifg  0  a  84.24 
HO    «=  12.09 


99.62 


Converting  Fe^  Oz  into  Fe  O,  we  find 


Si  Os  =  88.29 
FeO  =  18.50 
MgO=s  84.24 
HO    =   12.09 


AtOSM. 

0.845 
0.875 
1.654 
1.848 


! 


10.00 

24.00 
15.89 


Hence  we  obtain  finally,  for  the  integer  atoms: 

Si  03=  5 
RO  =12 
HO  =  8 

The  Ballinahinch  serpentine  gave. 

Si  03=  5 
RO  =11 
HO  =  8 

If  only  half  the  iron  be  present  in  the  porphyry  as  protoxide 
and  the  rest  as  peroxide,  mechanically  combined,  the  Cornish  por^ 
phyry  will  be  identical  with  the  Galway  serpentine. 

It  is  worthy  of  remark  that  the  blow-pipe  is  sufficient  to  distin- 
guish the  red  paste  of  the  porphyry  from  any  variety  of  feldspar, 
with  which  it  has  been  often  confounded. 


R2 
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ATTHB 

ANNUAL  GENERAL  MEETING 

BSLD  on 

WEDNESDAY,  FEBRUARY  11th,  1862, 

REV.  JOSEPH  A.  GALBRAITH,  F.T.C.D.,  IN  THE  CHAIR, 
The  following  Report  from  the  Council  was  read  and  adopted: 

The  Council  have  to  offer  to  the  Societj  the  following  Report  for 
the  past  year. 

Seven  new  members  have  been  added  to  the  Society,  yiz.: — 
Joseph  Beete  Jukes,  M.  A.;  John  Irvine  Whitty,  Esq.;  George 
McDowell,  F.  T.  C.  D. ;  Edward  Wright,  LL.  D. ;  Henry  Mediicott, 
Esq. ;  Alexander  Jack,  Esq.  (formerly  Associate) ;  and  Rev.  John 
H.  Jellett,  Professor  of  Natural  Philosophy,  University  of  Dublin. 

The  following  Associate  Members  have  joined  the  Society: — 
Greorge  H.  Kinahan,  Esq.;  Arthur  A.  Jacob,  Esq.;  John  Kennedy, 
Esq.;  John  Cogan,  Esq.;  William  Thornhill,  Esq.;  John  K.  Reid, 
Esq. ;  and  Joseph  O'Kelly,  Esq. 

Withdrawn  or  deceased : — ^William  Hogan,  Esq. ;  A.  G.  Melville, 
M.  D. ;  Sir  James  Murray ;  Arthur  Todd,  Esq ;  Arthur  Jacob,  M.  D. ; 
Franc  Sadlier,  D.  D.,  late  Provost  of  Trinity  College;  and  Richard 
Purdy,  Esq. 

The  Society,  in  common  with  many  other  public  institutions  of 
Dublin,  have  to  deplore  the  removal  by  death  of  the  late  Provost 
of  Trinity  College,  who  was  one  of  the  oldest  members  of  this  So- 
ciety, and  felt  much  interest  in  its  welfare. 

The  Society  at  present  numbers:  4  Honorary  Members,  35  Life 
Members,  83  Annual  Members,  and  10  Associates;  total  amounting 
to  132  members. 

After  due  consideration,  it  was  not  deemed  advisable  to  renew 
the  offer  of  prizes  for  papers  contributed  to  the  Society,  and  your 
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Council  desire  to  impress  upon  the  members  of  the  Society  generally 
the  necessity  of  relying  altogether  upon  their  own  exertions,  and 
trust  they  may  next  year  have  to  report  a  large  accession  to  the 
working  members  of  the  Society. 

During  the  past  year,  your  Council  have  published  the  First 
Part  of  Vol.  V.  of  the  Journal  of  the  Society,  and  trust  that  the 
Society  will  not  meet  with  any  disappointment  as  to  the  speedy  pub- 
lication of  their  subsequent  Proceedings. 

During  the  past  year,  the  Council  have  had  to  contend  with  se- 
rious financial  difficulties,  arising  partly  from  the  negligence  of  some 
members  in  paying  their  subscriptions  in  time  to  enable  the  Coun- 
cil to  carry  out  fully,  by  means  of  cash  payments,  their  plans  of 
financial  reform.  They  trust,  however,  that  this  is  the  last  time 
they  shall  be  obliged  to  report  difficulties  of  this  description. 

The  Treasurer's  account,  as  annexed,  shows  a  balance  due  to 
the  Treasurer  of  £26  5«.  10^. 

The  following  list  contains  an  account  of  the  Donations  made  to 
the  Society  during  the  past  year. 
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DONATIONS 


BECBIYED  SINCE  LAST  ANNIVEESABY. 


1851. 

March  4. — Qaarterly  Journal  of  the  Geological  Society  of  London, 

No.  25.    Presented  by  the  Society. 

May  7. — ^Address  to  the  Geological  Society  of  London,  2l8t  Febru- 
ary, 1851,  by  Sir  Charles  Lyell,  F.  R.  S.,  &c.  Pre- 
sented by  the  Author. 

May  21,^ — Tabular  View  of  the  Order  of  Deposition,  Ac.,  of  the  prin- 
cipal European  Groups  of  Stratified  Rocks,  by  Capt 
R  Smith.  Presented  by  the  Publisher,  Mr.  Samuel 
B.  Oldham. 

May  21. — (jeological  Maps  of  the  Counties  of  Dublin  and  Wexford. 

Presented  by  the  Chief  Commissioner  of  Woods  and 
Forests,  through  Sir  Henry  T.  De  la  Beche. 

June  4 — Quarterly  Journal  of  the  Geological  Society  of  London, 

No.  26.    Presented  by  the  Society. 

June  9. — The  Mining  Journal,  No.  823.    Presented  by  the  Editor. 

June  9. — Twenty-third  Annual  Report  of  the  Bristol  Institution. 

Presented  by  the  Institution. 

June  27.— Transactions  of  the  Institution  of  Civil  Engineers,  Vols. 

L  to  IIL ;  Minutes  of  Proceedings,  Vols.  I.  to  VL, 
with  portions  of  Vols.  V II.  to  DL ;  List  of  the  Mem- 
bers, and  a  new  Catalogue  of  the  Library.  Presented 
by  the  Institution. 

Aug.  21. — Quarterly  Journal  of  the  Geological  Society  of  London, 

No.  27.    Presented  by  the  Society. 

Sept  19. — Transactions  of  the  Kilkenny  Archaeological  Society,  for 

the  year  1850.     Presented  by  the  Society. 

Oct.  20. — Researches  in  Terrestrial  Physics,  by  Henry  Hennessy, 

M.  R.  L  A.    Presented  by  the  Author. 
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1851. 

Oct.  30 — ^Proceedings  of  the  Bojal  Irish  Academy,  VoL  IV.,  Part 

3,  and  VoL  V.,  Part  1.    Presented  bj  the  Academy. 

Nov.  12.-^The  Mining  Journal,  No.  846.  Presented  bj  the  Editor. 

Dec  3. — Quarterlj  Journal  of  the  Greological  Society  of  London, 

No.  2a    Presented  bj  the  Society. 

Dec  8.-«-Iithograph  of  a  Cork  tree  (Quercua  suber)^  now  growing  at 

Sommerstown,  near  Cork*    Published  for  the  Cork 
Cuvierian  Society,  and  ][tfeeented  by  them. 

Dec.  24. — ^Museum  of  Practical  Greology. — Grovemment  School  of 

Mines  and  of  Science  applied  to  the  Arts.  Inaugural 
Discourse  at  the  openiag  of  the  School,  6th  Novem- 
ber, 1851,  by  Sir  Henry  T.  De  la  Beche.  The  Rela- 
tions of  Natural  History  to  Geology  and  the  Arts,  by 
Edward  Forbes.  On  ^e  importance  of  cultivating 
Habits  of  Obserration,  by  Robert  Hunt;  and.  On  the 
National  Importance  of  studying  Abstract  Sdenee, 
with  a  view  to  the  healthy  Progtete  of  Industry,  by 
Lyon  Playfair.  The  whole  presented  by  Sir  Henry 
T.De  la  Beche. 
1852. 

Jan.  L — ^Report  <A  the  British  Attociation  for  the  AdvsneeoMDl  of 

Science,  for  1850.    Presented  by  the  Association. 

Jan.  7. — Journal  of  the  Royal  Geographical  Society  of  London,  VoL 

XXL  (1851>    Presented  by  the  Society. 

Jan.  14. — ^The  Athenssum,  June  to  December,  1851.    Presented  by 

the  Editor. 

Jan.  14.— The  Literary  Gazette,  1851.    Presented  by  the  Editor. 


Jan.  14. — Specimens  of  Lithodendra  and  other  Fossils,  from  Lough 

Gill,  County  Sligo.  Presented  by  John  Wynnes  Esq., 
Hazlewood,  County  Sligo. 
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ADinSSION  FEES. 

£    a.  d, 

Henry  Head,  BL  D., 10  0 

J.  L  Whitty,  Esq.,      1     0  0 

J.  B.  Jokes,  Eeq., 1     0  0 

B.  Hitchcock,  Esq., 100 

E.  Wright,  Eaq 1     0  0 

Loid  Talbot  de  Bfalahide, i    o  0 

£6    0  0 


SUBSCRIPnON& 


£ 

Rev.  J.  Galbraith,    .   .   .   .  1 
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The  following  Officers  for  the  ensuing  year  were  then  deckred 
duly  elected^  and  the  Society  adjourned  to  receive  the  Preeident^s 
Annual  Address: — 


yrtstirent: 

BOBBBT  BALL,  LL4>. 

Ftcu^sitrcntf: 

HUMPHRBT  LLOTD,  D.D.,  8.F.T.aD. 
THB  ASCHBISHOfP  OF  DUBUV. 
LT.-COUmSL  POBTLOCK,  B.S. 
BOBBBT  MALLIET,  CB. 
PB<W«8S0BALLMAir,  1C.1>. 

fSrcasnrcis: 

WILUAM  BDUrOTON,  BSQ. 
SAMUEL  DOWMING,  O.B. 

S6e(retati(8: 

BBV.  8.  HAUOHTON,  F.T.aD. 
KUEDBKICK  J.  SIDKET,  LL.D. 

CDottndl : 

JAMBS  APJOHN,  M.D. 

BICHABD  ORIFFXTHi  LL.D. 

C.  W.  HAMILTOir,  BSQ. 

JOHH  MACDOHNELL,  M.I>. 

PR0FES80B  HARRISON,  MD. 

THOMAS  HUTTOir,  ESQ. 

ROBERT  OALLWELL,  ESQ. 

PROFESSOR  HABYET,  M.D. 

REV.  J.  OALBRATTH,  F.T.C.I>. 

JOHN  KELLY,  BSQ. 

JOHN  PBTHBRIOK:,  ESQ. 

JOHN  KINO,  ESQ. 

RIGHT  HON.  LORD  TALBOT  I^  MALABIDtt. 

JOSEPH  BEETB  JUKES,  M.A. 

HE2rBY  BEAD,  M.D. 
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Mareh  10,  1852.— *'  Sketch  of  the  Geology  of  the  County  of  Watolbrd ;"   by 
J.  Bkbtb  Joxb8»  H.  a.,  Diieetor  of  the  Geological  Surrey  of  IieUnd. 

Mb.  Jukes  exhibited  the  map  and  sections  of  the  Government  Geo- 
logical Sorvej  of  the  county  of  Waterford,  and  read  a  paper  to  the 
Society,  of  which  the  following  is  an  abstract: — 

He  premised  that  he  appeared  before  the  Society,  not  in  his  in* 
dividual  capacity,  or  as  bringing  forward  the  results  of  his  own  per- 
sonal labours,  but  as  the  official  representative  of  the  department  to 
which  he  belonged.  The  principal  part  of  the  work  he  described 
had  been  performed  by  the  assistant  geologists,  Mr.  W.  S.  Willson, 
Mr.  G.  V.  Du  Noyer,  and  Mr.  Andrew  Wyley.  His  own  share  of 
it  had  been  almost  entirely  confined  to  the  inspection  of  some  of  the 
principal  points,  and  the  harmonizing  of  the  general  results:— 

The  rocks  that  enter  into  the  composition  of  the  county  of  Wa- 
terford  belong  to  the  following  formations: — 

1.  The  Carboniferous. 

2.  The  Devonian. 

3.  The  Silurian. 

He  first  briefly  described  the  mineral  and  lithological  character 
which  these  rocks  assume  in  this  district,  and  that  of  the  igneous  rocks 
associated  with  them ;  he  then  examined  their  actual  and  relative  po- 
sitions, and  the  lines  of  disturbance  and  dislocation  by  which  they 
have  been  afiected,  and  lastly  mentioned  some  points  of  interest  in 
the  history  of  their  formation.  In  the  first  description  he  com- 
menced at  the  base  of  the  lowest  formation,  and  worked  upwards. 

The  lowest  beds  we  have  in  the  County  of  Waterford  are  certain 
dark  rotten  slates,  in  some  places  fossiliferous,  as  at  Newtown 
Head,  where  they  are  interstratified  with  beds  of  feldspathic  ash, 
and  contemporaneous  feldspar  trap.  In  the  upper  part  of  this  band 
of  slates  there  occur  two  little,  calcareous  beds,  on  the  north  and 
west  side  of  the  Bay  of  Tramore.  The  lowest  of  these  is  seen  at  a 
place  called  Quillia.  It  consists  of  beds  of  calcareous  grit  and  sand- 
stone, with  a  few  bands  of  ash.  It  is  full  of  organic  remains,  espe- 
cially TrUobites,  principally  Phacopa  Jamesii  The  uppermost  lime- 
stone is  seen  at  intervals  for  about  seven  miles,  striking  N.N. W.  and 
S.S.E.  through  the  town  of  Tramore.  This  limestone,  in  its  litho- 
logical character,  strongly  reminded  him  of  the  Bala  limestone  of 
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North  Wales,  and  its  organic  remains,  though  not  yet  fully  exa- 
mined, were  believed  to  have  a  great  similarity  to  those  of  that  bed. 
Over  this  limestone  comes  a  band  of  feldspathic  trap  and  ashes,  over 
which  is  another  band  of  slate,  and  then  a  very  large  mass  of  trap 
of  various  kinds.  This  great  expanse  of  trap  forms  an  area  twenty 
miles  long  by  four  or  five  in  width,  stretching  from  the  north  and 
west  of  Stradbally  to  the  north  and  east  of  Waterford.  Through- 
out this  tract  the  rock  appears  very  frequently  at  the  surface  in 
rough  knobs  and  ridges  of  small  hills,  but  these  are  so  environed  by 
thick  masses  of  coarse  drift,  that  no  continuous  section  can  be  seen 
for  any  large  distance.  Where  it  strikes  the  southern  coast,  it  forms 
cliffs  of  a  rocky  and  precipitous  character,  often  not  easily  accessi- 
ble, very  greatly  indented  by  numerous  coves  and  small  bays,  and 
little  jutting  headlands,  and  the  general  course  of  the  coast  line  is 
80  very  oblique  to  the  general  strike  of  the  rocks,  that  even  here, 
where  all  the  rocks  are  admirably  exposed,  it  is  difficult  to  arrive 
at  any  clear  results  as  to  their  order  of  superposition  and  general  re- 
lations. We  get  the  same  phenomena  repeated  again  and  again,  with 
every  imaginable  variety  of  form  and  condition,  in  the  perpetually 
varying  cliff  surfaces;  and  the  mind  thus  gets  bewildered  with  an 
infinity  of  detail,  and  unable  to  disentangle  the  several  individual 
parts  from  such  a  network  of  confusion. 

It  can  only  be  said,  therefore,  that  we  have  in  this  mass  of  trap 
the  following  varieties  of  rock,  without  attempting  to  describe  the 
exact  order  of  their  formation,  or  the  exact  mode  of  their  occur- 
rence:— 

1.  Contemporaneous  feldspathic  trap,  more  or  less  bedded  and 
interstratified  with  the  slates. 

2.  Feldspathic  trappean  ash,  either  hard  and  compact,  or  flaky 
and  falling  to  powder. 

3.  Trappean  breccia  and  conglomerate  in  a  base  of  ash. 

4.  Intrusive  feldspar  trap,  often  not  to  be  distinguished  from 
the  contemporaneous  trap,  except  by  its  cutting  across  the  beds; 
sometimes,  however,  having  a  much  more  crystalline  character,  and 
becoming  a  feldspathic  porphyry,  or  even  passing  into  a  rock  that 
can  hardly  be  called  anything  but  syenite,  although  the  hornblende 
is  either  absent  or  rare. 

5.  Greenstone.  This,  so  far  as  we  know,  is  always  intrusive ; 
it  is  sometimes  in  the  form  of  typical  greenstone,  a  dense,  dark-green, 
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compsct  stone,  the  crystftls  inTisible  to  the  naked  eye,  sometimes 
more  coarsel j  crystalline,  and  sometimes  Tery  largely  so,  exhibiting 
a  mass  of  confused  crystals  of  feldspar  and  hornblende  a  quarter  of 
an  inch  in  diameter. 

The  last  two  rocks  were  sufficiently  well  known  to  all,  but  of 
the  three  first  he  would  say  a  few  words,  as  they  were  rocks  not  to 
be  learnt  by  hand  specimens,  and  only  to  be  xmderstood,  and  he 
might  perhaps  say  beliered  in,  by  those  who  have  long  worked  at 
them  in  the  field.  He  might  say  this  conscientiously,  and  from  ex- 
perience, because  when  he  joined  the  Greological  Survey  of  Great 
Britain,  in  1846,  he  certainly  doubted  and  disbelieved  in  the  possi- 
bility of  old  beds  of  contemporaneous  feldspar  trap  and  their  asso- 
ciated ashes  and  breccias  being  discoverable  in  these  rocks.  He  spoke, 
then,  now  from  experience,  not  gained  solely  or  chiefly  in  Waterford, 
but  also  from  some  years'  work  in  the  mountains  of  North  Wales. 

1.  Contemporaneous  feldspathic  trap  is  usually  very  fine-grained 
and  compact,  and  would  commonly  be  caUed  compact  feldspar.  It 
has,  however,  here  and  there  a  little  shining  facet,  showing  a  lurk- 
ing crystal,  and  sometimes  these  crystals  become  even  numerous. 
In  a  weathered  surface  of  this  trap  it  is  not  uncommon  to  see  lines 
of  little  knobs  and  nodules  that  one  at  first  takes  for  pebbles,  and 
the  whole  rock  looks  at  a  distance  like  a  coarse  sandstone  very  re- 
gularly bedded,  and  containing  thin  bands  of  conglomerate.  None 
of  these  nodules  can  be  traced  in  the  interior  of  the  rock,  but  there 
is  sometimes  to  be  seen  in  it  a  set  of  coloured  lines  or  bands,  which 
are  due  entirely  to  what  the  Germans  call  "  streckung,*'  or  stretch- 
ing. We  must  suppose  that  the  viscid,  half-fluid  mass,  as  it  flowed 
along  on  being  erupted,  acquired  a  grain,  as  it  were,  or  a  regularly 
streaked  character,  from  its  own  motion,  as  you  might  see  in  a  mass 
of  dough  pulled  out.  Some  of  these  bands  became  harder  than 
others,  and  a  first  attempt  at  a  nodular  or  concretionary  form  took 
place,  not  sufficient  to  be  perceptible  in  the  mass  of  the  rock,  but 
enough  to  show  itself  as  the  result  of  long-continued  weathering. 

2.  Trappean  ash.  During  some  part  of  the  eruption  of  the  feld- 
spathic trap,  whether  it  were  above  or  below  water,  we  must  almost 
necessarily  suppose  ashes  and  papillae  to  have  been  ejected,  and,  fall- 
ing in  the  water,  to  have  formed  beds  of  rock.  If  these  were  very 
fine-grained^  and  fell  unmixed,  they  might  form  a  hard  compact 
stone,  which  a  subsequent  slight  degree  of  temperature  would  so 
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bake  that  it  should  hardly  be  distinguishable  from  the  trap  itself, 
and  when  highly  altered  it  must  necessarily  be  absolutely  indistin- 
guishable. Sometimes,  however,  it  was  of  ooarser  materials,  and  the 
stone  is  now  composed  of  grains  and  flakes,  and  small  angular  or 
slightly  rounded  fragments  of  feldspar.  It  frequently  contains,  also, 
so  much  calcareous  matter  as  to  efferresce  with  acids,  and  sometimes 
it  has  in  it  the  casts  of  shells  and  other  organic  remains. 

3.  Brecciated  ash  or  ash  conglomerate.  In  the  year  1850  he  met 
in  North  Wales  with  a  yery  puzzling  rock,  and  it  appears  that  at 
the  same  time  Mr.  Willson  came  on  the  same  at  Waterford,  at  New* 
town  Head«  It  had  a  base  of  compact  fddspar  of  a  greenish-grey 
colour,  with  many  large  crystals  of  opaque  white  fddspar  dispersed 
through  it.  He  at  first  set  it  down  as  a  porphyry,  but  in  tracing 
it  found  the  crystals  of  feldspar  sometimes  get  as  large  as  one  inch 
or  one  and  a  half  inches  in  diameter,  that  they  were  discoloured  at 
their  surfaces,  and,  although  not  perceptibly  rounded,  yet  they  were 
easily  broken  out  and  detached  from  the  matrix.  He  afterwards,  in 
tracing  this  rock,  found  it  to  contain  angular  fragments  of  feldspar 
trap,  and  eventually  fragments  of  slate,  and  these  sometimes  in  great 
abundance,  angular  fragments  of  slate  and  trap,  several  inches  across, 
being  mingled  with  smaller  ones,  more  or  less  rounded,  so  that  the 
whole  became  a  coarse  breccia.  He  then  perceived  that  the  small 
dispersed  crystals  of  feldspar  he  had  met  with  at  first  were  not  pro- 
duced where  they  are  now  found,  but  were  crystals  that  had  either 
been  washed  from  other  rocks,  or  had  been  blown  out  of  the  orifice 
of  the  volcanic  focus  in  the  neighbourhood,  together  with  the  a^ 
and  become  imbedded  in  it  on  falling  together  into  the  water. 

Now  in  Waterford  there  are  abundance  of  these  three  kinds  of 
rocks,  more  or  less  interstratified  with  small  bands  of  slate  and  some 
larger  ones,  the  whole  pierced  and  traversed  in  every  direction  by 
great  masses  of  subsequent  and  intrusive  feldspar  trap,  and  by 
equally  large  masses  and  numerous  dykes  of  greenstone  in  all  its 
varieties. 

Above  the  principal  mass  of  trap  thus  constituted,  there  is  an- 
other large  mass  of  black,  blue,  and  grey  slate,  very  sparingly  fos- 
siliferous,  and  in  this  are  found  occasional  small  interrupted  beds 
of  trappean  ash,  and  small  intrusive  masses  of  greenstone. 

The  total  thickness  of  Silurian  rocks  seen  cannot  be  less,  and 
may  be  more,  than  8000  feet,  inclusive  of  the  traps,  and  5000  feet 
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ezdiuiTe  of  them.  They  must  be  taken  to  belong  wbollj  to  the 
lower  Silurian,  nothing  having  been  seen  that  either  lithologicallj, 
or  from  its  organic  remains,  could  be  at  all  considered  likely  to  be- 
long to  the  upper  Silurian  beds. 

DiTOHiAN  FoEMATiON. — The  lowest  beds  of  the  Devonian  or  old 
red  sandstone  formation  consist  of  dull  red  sandstones  and  conglo- 
merates. These  conglomerates,  when  they  form  the  actual  base  of 
the  old  red  sandstone,  are  almost  entirely  composed  of  pebbles,  and 
more  or  less  angular  fragmento  of  those  Silurian  rocks  on  which 
they  immediately  rest.  Higher  in  the  formation  the  pebbles  are 
principally  quartz.  Beds  of  red  marl  and  of  fine-grained  red  sand- 
stone alternate  with  the  coarser  sandstones  and  conglomerates,  and 
as  we  ascend  in  the  series  the  fine-grained  begin  to  preponderate 
oyer  the  coarser  matters.  Beds  of  yellowish  or  pale-grey  sandstone 
likewise  alternate  with  the  red  beds.  These  are  often  very  hard  and 
brittle.  Ascending  still  higher,  it  usually  happens  that  the  red  co- 
lour b^^ins  to  disappear,  or  only  occurs  occasionally,  and  we  then 
have  beds  of  pale  yellow  or  whitish  sandstone  as  the  most  prominent 
feature  of  the  upper  part  of  the  formation.  This  is  the  yellow  sand- 
stone of  Mr.  Griffith.  On  the  north  side  of  the  county,  between 
Waterford  and  Clonmel,  this  is  a  very  persistent  and  imif(mn 
group  <^  rocks.  The  thick-bedded,  yellowish  sandstones  are  very 
prominent,  but  between  them,  when  a  good  section  is  found,  are  seen 
beds  of  shale,  either  red,  green,  yellow,  or  grey,  and  sometimes  even 
a  dark-grey.  A  greenish-yellow,  very  fine-grained  flagstone  is  of  very 
common  occurrence  in  these  beds.  In  the  southern  parts  of  the 
county,  namely,  on  each  side  of  Dungarvan  Harbour,  and  down 
towards  Ardmore,  these  upper  yellow  sandstones  have  these  same 
characters.  But  as  we  trace  them  towards  the  west,  namely,  from 
Dungarvan  towards  Lismore,  or  from  Ardmore  to  Youghal,  we  find 
the  sandstones  to  diminish  both  in  thickness  and  number,  and  the 
intervening  shales  to  increase,  especially  in  the  upper  part  of  the 
group,  so  that  we  finally  have  towards  the  west  a  set  of  beds  on  this 
horizon  to  which  the  term  **  yellow  sandstone''  becomes  inapplica- 
ble, in  a  lithological  sense,  because  they  consist  principally  of  a  dark 
blue  or  grey  shale,  or,  as  it  is  almost  always  more  or  less  afiected  by 
cleavage,  a  dark  slate.  This  dark  slate  above  the  red  beds  of  the 
old  red  sandstone,  which  is  Mr.  Griffith's  carboniferous  slate,  is  often 
scarcely  distinguishable  by  any  lithological  character  from  the  Si- 
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larian  slates  below  the  old  red  As,  therefore,  the  terms  ''yellow 
sandstone^  and  carboniferous  slate  are  thns  likely  to  lead  us  into 
error,  if  generally  applied,  we  should  prefer  to  look  on  them  as  lo- 
cal terms  only,  applying  accurately  to  certain  localities,  but  gene- 
rally it  would  be  best  to  speak  of  the  beds  in  the  south  of  Ireland 
which  intervene  between  the  carboniferous  and  Silurian  formation, 
as  "  Devonian,"  and  to  subdivide  them  into  upper  and  lower  De- 
vonian. The  upper  Devonian  would  then  include  Mr.  Griffith's 
yellow  sandstone  and  carboniferous  slate,  which  Mr.  Jukes  looked 
upon  as  contemporaneous  beds,  differing  only  in  the  materials  of 
which  they  are  composed,  and  the  lower  Devonian  would  be  equiva- 
lent to  the  true  old  red  sandstona 

The  organic  remains  of  these  Devonian  rocks  are  confined  en- 
tirely to  the  upper  division.  They  consist  in  the  yellow  sandstone 
of  fragments  of  plants,  in  the  carboniferous  slate  of  marine  shells. 
He  believed  from  evidence^  not  gained  in  the  district  then  under 
consideration,  that  we  have  in  these  two  rocks  a  contemporary  ma- 
rine and  fresh- water  formation ;  that  while  the  mud  of  the  carboni- 
ferous slates  was  being  deposited  in  a  deep  open  sea  on  the  S.W., 
and  including  thus  marine  remains,  the  sands  of  the  yellow  sand- 
stone were  being  formed  in  the  shallower  waters  of  the  N.E.,  along 
an  ancient  coast  into  which  rivers  and  brooks  emptied  themselves, 
and  brought  down  and  deposited  the  remains  of  the  land  and  of 
fresh  water. 

The  thickness  of  the  Devonian  system  in  the  south  of  Ireland 
will  thus  vary  according  to  the  circumstances  of  its  original  depo- 
sition.    In  Waterford  he  should  state 

The  Upper  Devonian  as    700  feet. 

The  Lower        do.  3000   „     or  upwards. 

The  Carboniferous — In  the  county  of  Waterford  we  have  only 
portions  of  the  base  of  the  carboniferous  system,  namely,  the  moun- 
tain limestone,  and  those  portions  only  the  bottom  beds  of  that  sub- 
division, namely,  the  lower  mountain  limestone.  This,  in  Water- 
ford, as  generally  in  the  south  of  Ireland,  consists  of  thick-bedded, 
light  grey  limestone,  sometimes  compact,  sometimes  crystalline, 
usually  a  more  or  less  pure  carbonate  of  lime,  but  sometimes  con- 
taining a  great  quantity  of  magnesia,  and  becoming  a  true  dolomite. 
At  the  base  of  the  thick -bedded  limestone,  there  is  sometimes,  but 
not  ahoaySy  a  set  of  shaly  beds,  black  shales  alternating  with  thin 
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bedded  flftggy  limestone.  These  often  pass  down  by  such  insensi* 
ble  gradations  into  the  dark  shales  of  the  upper  Devonian  rocks  that 
any  line  between  them  becomes  a  purely  arbitrary  one,  and  he  be- 
Kered  that  we  often  haTe  a  true  passage  or  transition  by  insensible 
degrees  from  one  formation  into  the  other.  Practically  the  best  way 
is  to  take  the  lowest  bed  of  limestone  at  any  locality  as  the  boon* 
dary  of  the  carboniferous  system,  and  to  consider  all  below  that  as 
Deronian.  In  this  way  it  is  much  more  easy  to  draw  a  line  between 
the  oarboniferoiu  and  Deronian  systems,  than  it  is  to  draw  one  be- 
*  tween  the  upper  and  lower  Devonian  groups.  The  ktter,  indeed, 
some^mes  becomes,  ex  tuoestkaU  rei^  a  purely  hypothetical  divisioUi 
for  the  sandstones  and  shales,  which  in  general  are  yellow  or  grey  or 
Uue,  become  in  places  all  red,  and  the  whole  Devonian  formatioUi 
in  consequence,  one  homogeneous  mass. 

The  Rblativb  and  Actual  Posmoir  of  the  Rocks. — The  ap- 
pearance of  the  Silurian  rocks  at  the  surface  is  confined  to  the  east- 
em  half  of  the  county  of  Waterford.  They  form  a  gently  undulating, 
rather  barren  and  rocky,  but  not  a  lofty  tract,  extending  over  nearly 
the  whole  of  that  part  of  the  country.  Tho  strike  of  their  beds  is 
generally  E.N.E.  and  W.S.W.,  the  dip  on  the  whole  being  to  the 
W.N. W.,  at  no  very  considerable  rapidity  of  inclination.  The  beds, 
however,  are  greatly  contorted,  and  roll  and  undulate  in  all  imagi- 
nable directions,  at  all  kinds  of  angles,  so  that  single  or  isolated  ob- 
servations are  of  no  value  whatever,  and  the  general  position  of  the 
rocks  is  only  discoverable  after  the  whole  country  is  examined.  The 
calcareous  bands  of  Tramore,  after  being  perceived  at  intervals  for 
six  or  seven  miles,  dipping  N.W.  under  the  traps,  do  not  again  re- 
appear in  that  direction.  The  broad  band  of  the  principal  mass  of 
trap,  after  disappearing  under  the  slates  to  the  N.W.,  likewise  re- 
mains concealed  underground,  and  does  not  re-appear,  though  the 
Siltirian  district  stretches  twelve  miles  further  in  that  direction. 

Upon  the  upturned  edges  of  the  Silurian  rocks,  and  equally  on 
the  highest  and  the  lowest  of  these  rocks,  rest  the  beds  of  the  Devo- 
▼onian  formation.  On  the  western  side  of  the  undulating  and  con- 
torted ^urian  district  stretches  the  bold  range  of  the  Comeragh 
mountains.  These  in  their  central  part  rise  3600  feet  above  the 
sea,  consisting  of  at  least  1500  feet  of  old  red  sandstone  in  nearly 
horizontal  beds  reposing  on  the  Silurian  rocks.     They  are  broad, 

flat-topped  hills,  with  wide  swelling  heathery  moorlands  that  end 
Voi^  V.  Part  J.  S 
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snddenly  towards  the  east  in  grand  precipices,  with  jutting  capes 
and  headlands,  exposing  sometimes  nearly  their  whole  thickness  of 
old  red  sandstone  in  yertical  cliffs,  with  merely  a  talus  of  fsdlen  frag- 
ments at  the  foot.  From  this  lofty  central  mass,  the  beds  decline  on 
either  hand,  both  towards  the  north  and  south,  at  first  very  gra- 
dually, but  at  last,  with  a  sudden  dive,  they  plunge  beneath  the  val- 
ley of  Dunganran  and  Lismore  on  the  south,  and  beneath  that  of 
Clonmel  and  the  Suir  on  the  north.  On  this  north  side  the  beds 
strike  east,  with  a  mean  dip  of  30^  to  the  north,  as  far  as  Water- 
ford,  just  north-east  of  which  they  flatten  and  sweep  round  towards 
the  north  and  south,  on  the  one  hand  sweeping  with  the  most  sym- 
metrical curve  round  the  east  end  of  the  valley  of  the  Suir,  and  run- 
ning back  to  the  west,  along  the  north  side  of  it,  everywhere  plung- 
ing under  the  fiats  of  the  mountain  limestone;  on  the  other,  running 
in  A  broken  and  interrupted  line  down  the  sides  of  Waterford  Har- 
bour, and  disappearing  in  the  sea,  south  of  Dunmore.  That  they  con- 
tinue under  water  a  little  south  of  the  coast  stretching  from  Wa- 
terford Harbour  to  Dungarvan  is  highly  probable,  and  is  made  still 
more  so  by  the  iact  of  some  small  masses  of  old  red  sandstone  being 
let  in  by  complicated  faults  into  the  Silurian  rocks  of  the  coast  near 
Bunraahon,  where  they  may  be  seen  in  the  cliffs,  and  are  found  in 
the  mining  operations  at  Knockmahon.  The  Silurian  district,  there- 
fore is  enclosed  in  a  ring  of  old  red  sandstone,  broken  on  the  east, 
and  concealed  on  the  south  by  the  waters  of  the  sea. 

On  the  west  of  the  Comeragh  mountains  the  old  red  sandstone 
stretches  out  in  a  broad,  lofty,  and  barren  district,  and  its  beds  are 
very  shortly  tilted  up  at  steeper  angles,  and  form  the  lofty  peaks  of 
the  Enockmealdown  Hills,  some  of  which  rise  likewise  to  a  height 
of  2600  feet  above  the  sea.  The  outline  of  these  hills  is  singularly 
different  from  that  of  the  Comeraghs,  considering  that  they  rise  to 
the  same  altitude,  and  are  composed  of  the  same  beds.  The  Knoek- 
mealdowns  are  a  narrow  mountain  ridge,  with  sharp  conical  peaks 
and  a  ^rrated  outline,  almost  resembling  a  volcanic  range;  the  Co- 
meraghs are  a  great  solid  mass  of  land  that  would  havB  been  a  great 
gently  undulating  plain,  had  not  all  ^e  surrounding  rocks  been 
worn  away,  and  this  gnawed  and  indented  lump  alone  left  standings 
Hke  a  pillar  in  an  incomplete  railway  cutting,  to  show  the  amount 
of  excavation  around  it. 

The  beds  of  the  Comeraghs  form  one  low  arch  of  very  gentle  cur« 
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vature,  except  just  at  each  abutment;  those  of  the  Knock mealdownf 
are  frequently  and  rapidly  undulated  in  very  sharp  curves.  This 
undulation  continues  both  north  and  south  of  tnem,  as  seen  in  Sec- 
tion 2;*  and  as  the  general  level  of  the  rocks  declines  on  either 
hand,  we  get  rolled  in,  first,  patches  of  the  upper  Devonian  or  yel- 
low sandstone,  and  then  pieces  of  still  higher  rocks,  namely,  the 
mountain  limestone*  These  undulations  are  in  the  form  of  long 
ridges  and  furrows,  or  synclinal  and  anticlinal  curves,  the  axes  of 
which  run  east  and  west,  forming  a  succession  of  fertile  valleys  and 
bare  broad  ranges  of  high  land  over  all  the  western  half  of  the 
county  of  Waterford,  There  are  four  principal  synclinal  hollows, 
namely,  that  of  Lismore  stretching  from  Dungarvan  to  Fermoy, 
that  of  Tallow,  that  of  Clashmore,  and  that  of  Ardmore.  In  each 
of  these  is  a  considerable  thickness  of  mountain  limestone;  and  ge- 
nerally we  find  that  wherever  the  beds  of  the  lower  rocks  plunge 
downwards  at  a  sufficient  angle  and  for  a  sufficient  distance,  a  por- 
tion of  the  mountain  limestone  is  brought  in  above  them.  We  can, 
therefore,  hardly  fail  to  be  convinced  that  the  mountain  limestone 
formerly  stretched  over  the  whole  district,  and  has  since  been  re- 
moved by  denudation  from  all  the  loftier  ground,  those  parts  only 
being  preserved  that  were  enabled  to  nestle  comfortably  down  into 
the  hollows  of  the  other  rocks. 

As  regards  the  structure  of  the  country  he  had  only  further  to 
say,  that  several  faults  of  very  considerable  magnitude  had  been  dis- 
covered, and  some  of  them  apparently  of  great  extent.  These  faults 
mn  north  and  south  across  the  axes  which  mark  the  principal  di- 
rection of  the  elevatory  force  The  most  remarkable  are  some  near 
Ardmore  and  Whiting  Bay.  The  latter  half  is  bounded  on  each 
side  by  a  fault,  the  downthrow  of  which  is  towards  the  Bay,  the 
united  action  of  these  faults  having  been  the  very  cause  of  the  ex- 
istence of  the  Bay. 

The  limestone  of  the  two  valleys  of  Clashmore  and  Tallow  is  cut 
off  towards  the  east  by  a  fault,  which  is  an  upcast  towards  the  east 
of  several  hundred,  perhaps  a  thousand,  feet;  and  this  fault  is  even 
traceable  across  the  Lismore  valley  two  or  three  miles  to  the  east  of 
Cappoquin.     Parallel  to  it  is  another  north  and  south  fault,  like- 

•  Thaie  Mctioos  wiU  oltinutely  be  pablished  in  the  Section  SbeeU  of  the  Geolo- 
Sorvejr.  ^ 
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wise  an  upcast  to  the  east  or  down  to  the  west,  that  runs  just  west 
of  Cappoquin,  rigbt  down  the  vallej  of  the  Blackwater  for  some 
miles  towards  Toughal.  Although  the  amount  of  its  throw  is  not 
very  great, — not  so  great  as  the  faults  on  each  side  of  it, — being  not 
more  than  520  feet,  it  is  still  highly  probable  that  to  this  fault  is 
due  that  very  remarkable  and  sudden  deviation  of  the  Blackwater 
river,  which  at  Cappoquin  causes  it  to  leave  the  valley  it  had  hi- 
therto traversed,  and,  instead  of  running  out  to  the  sea  at  Dungar- 
van,  to  run  in  a  narrow  ravine  cutting  right  through  all  the  ridges 
due  south  to  Toughal. 

He  then  briefly  called  attention  to  a  few  points  in  the  history  of 
the  formation  of  these  rocks,  and  of  what  has  happened  to  them 
subsequently. 

First,  the  volcanic  agency  had  its  most  intense  period  of  action 
about  the  middle  of  the  time  during  which  the  Silurian  rocks  of  this 
district  were  formed,  but  it  did  not  entirely  cease  till  long  after  that, 
as  not  only  do  we  find  here  and  there  igneous  rocks  in  the  upper- 
most Silurian  beds  of  this  country,  but  on  the  coast  near  Bunma- 
hon  beds  of  the  old  red  sandstone  period  have  been  altered  and  cut 
through  by  greenstone,  and  trap  rocks  show  themselves  cutting 
through  the  old  red  sandstone  near  Aughaviellia  bridge,  a  few  miles 
south-east  of  Clonmel,  and  near  Ballynamult,  halfway  between  Clon- 
mel  and  Dungarvan. 

After  the  Waterford  Silurians  had  been  all  formed,  and  before 
a  single  inch  of  the  old  red  sandstone  had  been  deposited  on  them, 
forces  of  disturbance  had  powerfully  affected  them,  bending,  contort- 
ing, and  tilting  them  up,  and  bringing  them  within  the  reach  offerees 
of  denudation.  These  forces  of  denudation  had  so  acted  on  them  as  to 
have  worn  and  ground  down  the  surface  of  the  Silurian  rocks  to 
very  nearly  its  present  condition.  They  had,  at  all  events,  removed 
several  thousand  feet  of  strata,  since  we  now  find  the  beds  of  the  old 
red  sandstone  reposing  indifferently  on  the  edges  of  the  uppermost 
and  lowest  of  the  Silurian  beds  of  Waterford,  and  we  have  already 
seen  that  the  lowest  must  have  once  been  covered  by  at  least  8000 
feet  of  slates  and  traps.  We  can  hardly  conceive  of  any  other  force 
of  denuding  agency  than  the  action  of  the  breakers  at  the  surface  of 
the  sea,  the  wearing  action  of  tides  and  currents  for  a  comparatively 
short  distance  below  the  surfkce,  and  the  very  slow  and  trifling  ac- 
tion of  rain  and  wind,  and  the  other  atmospheric  agents  on  rocks 
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when  above  the  level  of  the  water.  To  allow  these  agents  to  have 
produced  this  enormous  amount  of  action  we  must  suppose  the  Si- 
lurian rocks  to  have  emerged  very  slowly  into  dry  land,  suffering 
to  this  extent  in  the  operation.  At  the  commencement  of  the  old 
red  sandstone  period  the  Silurian  rocks  were  certainly  subject  to 
the  action  of  the  breakers,  forming  banks  of  shingle  and  pebbles, 
which  are  now  the  old  red  sandstone  conglomerates.  It  is  probable 
that  this  took  place  during  a  period  of  depression,  and  that  as  the 
sea  gained  upon  the  land,  each  previous  beach  being  now  in  deeper 
water,  became  covered  with  sand  and  protected,  while  the  next  was 
forming,  and  so  on.  From  this  it  would  follow,  that  where  the 
highest  bits  of  old  Silurian  land  were  in  the  old  red  period,  those 
which  were  the  last  to  disappear  beneath  the  old  red  sea,  that  for- 
mation would  have  the  least  thickness;  from  this  cause,  if  from  no 
other,  those  spots  would  be  the  first  to  re-appear  at  any  subsequent 
period,  and  are  probably  those  where  we  now  have  Silurian  rocks 
at  the  surface. 

Bound  the  borders  of  these  districts,  therefore,  we  may  reasona- 
bly conclude  the  old  red  sandstone  to  be  thinner  than  elsewhere,  or 
in  other  words,  we  may  suppose  it  to  thicken  as  we  recede  from 
them* 

When  the  Silurian  rocks  had  become  fairly  plastered  over  with 
old  red  sandstone,  the  depression  still  continued,  until,  as  we  have 
already  seen  reason  to  conclude,  the  mountain  limestone  was  spread 
out  above  it  over  the  whole  district  We  have  already  seen  that 
our  lines  of  separation  in  the  Devonian  and  carboniferous  rocks  are 
purely  arbitrary,  that  there  is  every  evidence  of  a  gradual  and  suo- 
oeisive  accumulation  of  materials,  without  interruption  or  disturb- 
ance, from  the  bottom  of  the  old  red  sandstone  fairly  up  into  the 
middle  of  the  mountain  limestone  Now  we  know  that  in  the  rest 
of  Ireland  and  in  Great  Britain  there  is  no  appearance  of  any  break 
or  change  having  occurred  from  the  bottom  of  the  mountain  lime- 
stone up  to  the  very  top  of  the  coal  measures.  However  startling 
it  may  appear  at  first  sight,  therefore,  we  ought  to  hold  ourselves 
prepared  to  believe  in  the  possibility  of  the  whole  of  the  coal  mea- 
sures having  once  extended  in  level  sheets  over  the  county  of  Wa- 
terford  Now  the  coal  measures  of  South  Wales  are  12,000  feet 
thick,  the  mountain  limestone  of  Tipperary  and  Kilkenny  is  3000 
feet  thick,  and  we  have  already  seen  that  the  Devonian  rocks  of 
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Waterfbrd  are  nearly  4000  feet  thick.  There  is,  therefore*,  a  geolo- 
gical possibility,  he  did  not  say  a  probability,  but  a  fair  geological 
possibility  of  the  Silurian  rocks  of  Waterford  having  once  been  c<>- 
vered  by  19>000  feet  of  other  rocks,  and  of  their  having  been  de- 
pressed therefore  at  least  that  much  below  the  level  of  the  sea.  If 
we  halve  that  amount,  and  say  8000  or  10,000  feet,  the  possibility 
rises  into  a  probability^  because  it  is  an  absolute  certainty  that  they 
have  been  depressed  4000  or  6000  feet,  and  that  amount  of  strata  at 
least  accumulated  upon  them.  This  depression  took  place  in  such 
a  way  during  the  whole  Devonian  period,  that  it  was  probably 
greater  on  the  S.W.  than  on  the  N.E.,  in  which  quarter  there  was 
still  dry  land,  on  which  grew  large  ferns  and  other  plants,  with 
lakes  or  rivers  of  fresh  water,  and  fresh  water  shells.  It  was  con- 
tinued, however,  till  even  this  land,  if  it  still  existed,  became  more 
remote,  and  the  clear  seas  in  which  mountain  limestone  was  depo- 
sited flowed  over  the  whole  country.  Gradually  these  seas  became 
shallower  again,  either  by  elevation  or  by  filling  up,  sand  and  mud 
again  prevailed  in  them,  and  coal  was  formed  either  below  some 
shallow  water,  or,  as  is  now  more  generally  believed,  a  little  above 
its  surface.  On  the  latter  supposition  we  must  suppose  that  the  seas 
were  filled  up  by  the  accumulation  of  materials  while  the  depression 
still  continued  to  operate,  and  thus  the  successive  beds  of  coal  be- 
came gradually  buried  one  after  the  other. 

At  some  subsequent  period  another  elevation  took  place,  and 
consequently  another  great  denudation.  This  may  have  been  a  sin- 
gle and  continuous  operation,  or  it  may  have  been  distributed  over 
the  whole  lapse  of  time  from  the  close  of  the  coal  measure  period 
down  to  our  own  days.  That  a  large  part  of  the  denudation,  how* 
ever,  is  of  early  date  is  rendered  probable,  if  we  look  across  the  Chan- 
nel, and  compare  the  geological  structure  of  the  south  of  Ireland 
with  that  of  South  Wales  and  the  south-west  of  England,  for  it 
would  appear  highly  probable  that  as  the  formation  of  the  rocks 
was  contemporaneous  in  each  place,  so  were  the  parallel  lines  of 
disturbance  (both  running  east  and  west)  likewise  contemporaneous. 
In  Britain  we  know  these  disturbances  and  the  consequent  denuda- 
tions were  brought  almost  wholly  to  a  close  before  the  deposition  of 
the  higher  beds  of  the  new  red  sandstone.  We  may  therefore  as- 
eiune  the  same  period  for  those  that  have  affected  the  south  of  Ire- 
land. 
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He  most,  however,  utter  a  warning  against  M.  £•  De  Beaumont's 
theory  of  the  cotemporaneitj  of  parallel  lines  of  elevation  being  car- 
ried too  far.  In  the  British  Isles  alone  we  have  three  cases  of  east 
and  west  strike  which  have  been  communicated  to  rocks  at  three 
widely  different  epochs.  In  North  Wales  the  whole  of  Denbighshire 
is  occupied  by  Silurian  rocks  that  strike  east  and  west,  traversed  by 
a  multitude  of  east  and  west  anticlinal  and  synclinal  lines,  every 
one  of  which  was  produced  before  the  Devonian  period,  since  the 
old  red  sandstone  and  mountain  limestone  lie  flat  across  the  edges  of 
the  beds,  and  strike  north  and  south.  In  South  Wales  and  west  of 
England,  and,  if  we  rightly  believe,  in  the  south  of  Ireland,  the  east 
'and  west  strike  was  communicated  to  the  rocks  after  the  close  of  the 
coal  measure  period,  and  before  that  of  the  upper  part  of  the  new 
red,  probably,  therefore,  during  Murchison's  Permian  period.  In 
the  south  of  England  again,  in  Isle  of  Wight,  and  in  the  Weald  of 
Kent,  the  east  and  west  strike  was  given  to  the  rocks  there  after 
the  formation  of  the  chalk  or  during  some  tertiaiy  period. 


April  14,  1852. — *'  Remarks  upon  the  Geology  of  the  Vicinity  of  Ballysbannon;**  by 

Robert  Crawtobd,  Esq. 

The  principal  rocks  occurring  in  this  neighbourhood  are  carboni- 
ferous limestone,  sandstone,  and  mica  schist,  passing  into  gneiss. 

Among  these,  the  limestone  occupies  the  most  conspicuous  place, 
being  of  greater  extent  than  the  two  latter  formations  taken  toge- 
ther. It  is  generally  of  a  dark  blue  colour,  fine  in  texture,  extremely 
hard,  and  in  most  places  highly  crystalline.  It  is  much  used  here 
as  a  building  stone,  and  is  very  durable. 

At  Bundoran,  about  three  miles  to  the  south-west  of  Ballyshan- 
non,  the  limestone  appears  along  the  banks  and  on  the  shore  in 
shelving  rocks  jutting  into  the  sea.  Thede  abound  in  fossil  shells, 
&c.,  so  that  in  some  places  they  seem  entirely  composed  of  them. 
Here  also,  numerous  white  veins  of  calcareous  spar  appear  travers- 
ing the  rock  in  the  direction  of  the  dip.  To  the  north-west  of  Bal- 
lyshannon,  on  the  shore  near  the  Old  Abbey,  a  vein  of  zinc  blende 
occurs,  but  as  it  is  now  covered  with  large  loose  stones,  my  time 
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was  too  limited  to  examine  it  minutely.  This  neighbourhood  is 
also  extremely  rich  in  fossils. 

The  next  rock  in  order  of  extension  is  sandstone.  It  is  of  a  yel- 
loMrish  grey  colour,  even  texture,  and  in  some  places  where  it  is  ex<^ 
posed  it  is  very  hard,  so  as  to  strike  fire  with  steeL  This  formation 
occurs  in  two  distinct  places,  at  Bundrowes,  on  the  border  of  the 
County  Leitrim,  and  again  at  Eildoney  Point,  to  the  north  of  the 
entrance  to  Ballyshannon  Harbour.  In  both  places  the  stone  Is 
perfectly  similar  in  appearance.  Notwithstanding  a  very  close  ex* 
amination  of  this  for  some  days,  I  was  unable  to  find  BnjfoasUs^  or 
even  the  tracea  of  any  organic  remains  in  it,  except  a  few  imperfect 
impressions  of  plants. 

In  one  place  I  found  it  oyerlying  the  limestone,  both  having  the 
same  dip,  and  apparently  conformable.  Nor  was  there  any  great 
appearance  of  disturbance,  such  as  could  have  thrown  them  into  the 
position  here  described  (were  it  not  their  natural  one). 

Besides,  the  dip  of  the  sandstone  at  this  particular  spot  oorre- 
spends  very  nearly  with  its  general  direction  in  all  the  surrounding 
district.  From  this  I  would  infer  that  the  position  held  by  these 
rocks  in  this  instance  is  their  true  relative  position  with  regard  to 
age,  and  that  the  sandstone  is  the  newer  formation  of  the  two. 

Again,  at  Bundoran  the  limestone  has  a  general  tendency  to  dip 
towards  the  south-west,  while  the  sandstone  to  the  south  of  this 
point,  at  a  much  higher  levels  dips  in  pretty  much  the  same  direction. 
This,  I  think,  strengthens  the  opinion  I  have  already  given  with  re- 
gard to  the  relative  ages  of  these  two  rocks. 

At  a  quarry  at  side  of  road  leading  fVom  Bundoran  to  Kinlough, 
the  sandstone  alternates  with  a  greenish  rock,  rather  slaty. 

At  the  town  of  Ballyshannon,  and  in  something  like  the  shape 
of  the  letter  Y  (the  point  being  next  to  the  sea),  mica  passing  into 
gneiss  occurs.  It  is  very  hard  and  massive,  and  not  nearly  so  fissile 
as  mica  schist  The  dip  is  uncommonly  well  marked  in  many  places, 
and  the  junction  of  this  rock  with  limestone  on  both  sides  is  visible. 
This  rock  goes  by  the  name  of  whinsUme  among  the  labourers,  on 
account  of  its  toughness.* 

•Vkis8ection2,PL2. 
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Maj  12,  1868. 

Mb.  Haioltoh  exhibited  a  teotioii  of  tlie  cnttiog  on  the  Drogheda 
and  NaTan  Railwaj,  sonth  of  the  Beanparo  station.  The  object  of 
it  was  to  illustrate  the  contortions  of  the  calp  limestone,  which  ia 
here  finely  bedded,  among  which  there  are  two  beds,  S'  and  1.6' thick, 
of  crystalline  limestone.  He  remarked  that  there  was  eridence  of 
two  kinds  of  disturbance,  one  of  an  upward  force,  which  has  heayed 
up  both  the  calp  and  crystalline  beds:  the  other,  a  horizontal  force, 
^  which  has  twisted  the  calp,  the  direction  of  which  was  about  in  the 

line  of  geotiim. 

These  contortions  are  visible  along  a  line  perpendicular  to  the 
line  of  section  for  some  distance,* 


June  9, 1852. — **  Notes  on  the  Geology  of  the  CoimtTy  about  Kingsoonrt  ;*'  by  Jomr 

Hamilton,  Esq. 

Thb  part  of  the  country  described  by  Mr.  Hamilton,  and  of  which 
a  map  and  section  were  shown  at  the  meeting,t  is  a  district  which 
has  for  its  central  point  the  junction  of  the  Counties  Meath,  Ca- 
ran,  and  Monaghan.  The  general  features  are*.^ — The  calp,  or  dark 
shaly  limestone,  covered  with  gravel  hills,  particularly  towards  its 
northern  extremity ;  it  is  bordered  on  the  N.E.  and  S.W.  by  the 
mountain  limestone,  which  rises  into  rugged  rocky  hills;  from 
these  hills  the  coal  measures  and  new  red  sandstone  fall  to  the  base 
of  the  high  bills  of  Silurian  slate  which  bounds  the  district  to  the 
west. 

Beginning  with  the  calp  or  black  limestone,  which  occupies  an 
extensive  tract,  its  general  dip  is,  I  think,  to  the  N.W.,  but  as  it  is 
everywhere  very  much  contorted  in  places  where  I  observed  the  dip, 
it  read  N.  and  £.  of  N.,  and  even  £.  of  S.  It  is  everywhere  inter- 
sected with  veins  of  chert. 

Associated  with  the  calp  is  another  formation,  which  assumes 
very  different  appearances  in  the  two  places  where  I  observed  it  In 
the  first  of  these  it  is  a  sandy  shale  exposed  in  a  glen  through  the 

*  Vide  fitoction  8,  PI  B.  t  Vide  Section  4,  PL  4. 
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calp;  it  seems  to  lie  conformably  to  the  latter,  though  at  a  higher 
angle,  both  it  and  the  calp,  at  the  nearest  point  of  observation,  dip- 
ping to  N.  25^  W.  In  the  second  place,  it  is  a  fine-grained,  finely 
stratified  sandstone,  which  varies  yery  much  in  hardness,  sometimes 
becoming  a  friable  white  mass.  This  is  visible  in  mass  only  in  one 
place,  where  it  dips  W.  9°  N.,  at  an  angle  of  35  ^  but  traces  of 
it  are  visible  near  its  limits,  where  it  seems  to  have  joined  the  calp, 
and  in  these  places  it  is  distinctly  inUrstraUfied  with  Vie  calp.  It  is 
intersected  with  veins  of  chert  exactly  like  the  calp,  and  seems,  when 
in  a  soft  state,  to  have  shared  with  it  the  influences  which  have  con- 
torted it  as  the  calp  is.  It  seems  that  at  one  time  it  had  a  much 
greater  extent,  and  that  it  has  been  worn  away  by  denudation,  both 
from  the  surface  it  presents,  and  also  from  the  fact  that  the  gravel 
hills  are  full  of  fragments  of  the  same  kind  of  sandstone  and  bits  of 
chert,  mixed  with  pieces  of  calp  and  mountain  limestone.  This  for- 
mation, then,  belongs  to  the  grit  beds  of  the  carboniferous  limestone, 
and  in  this  instance  is  associated  with  the  calp  division  of  that  sys- 
tem. In  tracing  the  black  limestone  up  a  glen  in  the  bed  of  the 
stream,  and  in  ground  on  each  side,  there  are  several  nodules  of 
various  sizes  which  have  been  worn  by  the  stream  out  of  the  calp. 
As  I  could  not  find  more  than  one  in  s&u,  I  cannot  say  whether  they 
are  distributed  in  layers  in  the  calp;  but  some  are  found  of  an  ap- 
pearance as  if  once  joined  together,  like  grape-shot.  The  consti- 
tuents of  these  nodules  are  the  carbonates  of  lime,  magnesia,  and 
iron,  in  the  following  per-centage:  68.64  per  cent  of  carbonate  of 
Hme;  2.64  per  cent,  of  carbonate  of  magnesia;  and  5.60  per  cent,  of 
carbonate  of  iron;  the  remainder  being  made  up  of  silex  and  iron 
pyrites,  which  fills  the  columnar  divisions  of  the  stones. 
100  grains  gave— 

Iiuolvhle  Matter. 

ISlex  and  Iron  Pyrites  (FeS9)  +  ]0M,   .    .    .  23.12 

FeO,  COa, 6.60 

CaO,  COa, 68.64 

MgO,  COi, 2.64 

100.00 

At  this  point  the  valley  is  crossed  by  a  ridge  of  a  fine-grained 
crystalline  greenstone;  the  mass  is  about  ten  feet  thick  at  the  sur- 
face, and  is  visible  for  30  yards,  running  W.  30^  N.     This  intra- 
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8k>ii  changes  the  dip  of  the  oalp  at  the  spot,  causing  it  to  foim  a 
synclinal.  Further  up  the  vallej  there  is  another  mass  of  the  same, 
running  W.  34**  N.  The  next  formation  is  the  mountain  limestone, 
which  forms  rugged  hills,  covered  with  large  masses  of  the  stone, 
which  have  be^i  greatly  water- worn.  Its  general  dip  is  a  few  de- 
grees south  of  west,  and  at  an  angle  of  from  10^  to  20^,  with  very 
distinctly  marked  joint  planes^  which  run  N.  26°  £.  throughout  the 
whole  mass.  It  is  in  many  places  highly  fossiliferous,*  but  in  one 
part  it  becomes  destitute  of  fossils,  and  hard  and  highly  ciystalline, 
almost  a  marble,  though  I  cannot  account  for  its  being  so  highly 
crystalline  in  this  point.  In  the  middle  of  the  limestone  (near  Bres- 
laustown)  one  of  the  forms  which  it  takes  is  in  a  thick  bed  which 
is  a  brecciated  mass,  and  appears  as  if  formed  of  angular  pieces  of 
limestone,  cemented  together  by  the  pouring  in  of  large  quantities 
of  sandy  carbonate  of  lime. 

The  mountain  limestone  is  succeeded  on  the  east  by  a  gritty 
sandstone.  The  change  is  a  gradual  one,  the  limestone  gradually 
becoming  more  sandy  till  it  becomes  a  perfect  sandstone.  This  is 
another  form  of  the  grit  beds  of  the  carboniferous  limestone,  in  this 
case  associated  with  the  crystalline  beds  of  it. 

Orerlying  ihe  mountain  limestone  comes  the  coal  measures, 
which  in  many  places  rise  up,  forming  a  cliff  to  the  S.E.,  where  I 
observed  it  and  the  limestone  close  together.  They  were  conforma- 
ble, though  at  a  distance  it  is  not  sa  They  dip  at  an  angle  of  26S 
and  have  very  distinct  joint  planes  running  in  the  same  direction  as 
those  in  the  limestone.  It  varies  in  character  very  much,  from  a 
ccMupact  red  and  white  freestone  to  a  loose,  sharp,  siliceous  sand.  In 
many  places  it  contains  impressions  of  stalks,  and  thin  beds  of  coal 
and  coaly  matter.  The  plaqe  where  I  observed  the  latter  more  par- 
ticularly is  in  a  cutting  of  a  stream,  forty  feet  deep,  to  drain  a  lake. 
Between  the  limestone  and  the  sandstone  there  were: — 1st,  stiff 
days;  2nd,  thin  seams  of  coal  and  coaly  matter;  3rd,  friable  varie- 
gated shale;  and  this  order  was  repeated  over  and  over  again.  At 
one  point  there  are,  interstratified  with  the  coal  sandstone,  three 
beds;  the  upper  one  of  these  is  a  bed  two  feet  thick,  of  an  impure 
calcareous  sandstone,  the  middle  one  a  bed  one  foot  thick,  of  a  black 

•  Containing  the  gmera  Enomphalut,  Belkfophon,  Spiriftr,  I/gomimt,  Cjpri- 
cmrdhun,  Productos. 
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fissile  shale;  and  the  lowest  a  bed  five  feet  thick,  the  same  as  the 
upper  one.  The  middle  bed  is  full  of  impressions  of  shells,  and  some 
traces  of  plants,  which  seem  to  have  all  suffered  great  compression, 
being  greatly  flattened  out.  The  shells  belong  to  two  genera,  Gro- 
niatites  and  Pecten.  The  trough  formed  by  the  slate  hills  and  the 
inclined  sandstone  beds  is  filled  with  red  and  blue  loams  and  marls, 
and  stiff  plastic  clay  of  the  new  red  sandstone  formation ;  in  the  cen* 
tre  these  are  horizontal ;  but  at  the  edges  it  seems  to  dip,  so  as  to 
take  the  form  of  the  trough  in  which  it  lies.  In  one  place,  as  far 
as  I  observed,  there  are  several  beds  of  gypsum,  separated  by  thin 
beds  of  plastic  day.  By  boring  they  have  ascertained  that  these 
beds  are  forty  feet  thick,  at  least;  but  no  traces  of  salt  beds  are 
found  either  from  boring,  or  in  the  springs  of  the  district. 

The  high  hills  to  the  east  stretching  northwards  are  formed  of 
green  Silurian  slates  standing  at  a  very  high  angle.  They  separate 
into  very  thin  laminae,  the  divisions  being  made  in  the  planes  of 
stratification,  and  not  in  those  of  cleavage;  the  divisions  in  the  di- 
rection of  cleavage  are  filled  up  and  cemented  together  again  by 
seams  of  carbonate  of  lime.  They  dip  on  one  side  of  the  hills  to  the 
8.  26^  E.,  and  over  the  hills  to  N.  35^  W.,  appearing  to  form  a  very 
high  anticlinal  axis.  At  tiiie  base  of  these  hills  there  is  generally  a 
talus  of  coarse  gravel,  formed  of  water-worn  piopes  of  the  Silurian. 


ANNUAL  ADDRESS 

OF 

THE  PRESIDENT, 

LIEUT-COLONEL  PORTLOCK,  R.E 

DELTYERED  FEB.  11th,  1852. 


GsNTLBMBN, — In  addressing  yon  on  this  occasion  I  shall  adhere  to 
the  system  which  I  adopted  in  my  Address  of  last  year,  and  divide 
the  subject  of  onr  researches  and  studies  into  the  two  branches  of 
Physical  and  Organic  Geology. 

In  the  &*8t  of  these  branches  it  may  appear  to  many  that  we  are 
restricted  to  the  examination  of  our  own  planet,  and  that  it  wonld 
be  rain  to  look  beyond  the  limits  of  the  earth  itself  for  any  informa- 
tion calculated  to  throw  light  either  on  its  structure  or  on  the  phe- 
nomena exhibited  in  the  Tarious  dislocations  and  disturbances  of  its 
surfiioe;  but  though  it  would  undoubtedly  be  unwise  to  base  our 
science  on  obsenrations  drawn  from  the  external  planetary  bodies, 
or  to  resume  those  cosmical  dreams  which  led  the  early  cultivators 
of  natural  science  into  the  field  of  dazzling  but  useless  speculation,  it 
is  assuredly  only  right  to  ascertain  whether  the  conclusions  we  have 
drawn  from  terrestrial  observations  alone  are  in  conformity  with 
the  laws  which  regulate  the  combinations  and  the  condition  of  mat- 
ter  throughout  the  universe.  If,  indeed,  we  investigate  laws  rather 
than  isolated  facts,  we  perceive  that  there  is  every  reason  to  believe 
-^at  they  are  general  and  not  local ;  that  they  are  not  limited  to  the 
earth  itself,  or  local,  but  are  in  equal  operation  throughout  the  visi- 
ble universe.  And  it  is  thus,  for  example,  that  with  each  fresh  dis- 
oorery  of  a  new  planet,  there  is  obtained  additional  proof  of  the  uni- 
Tersality  of  the  great  law  of  gravitation.  Keeping,  then,  in  view  the 
great  probability,  at  least,  of  uniformity  in  the  laws  of  nature,  we 
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are  justified  in  applying  the  knowledge  acquired  of  other  planetary 
bodies  to  the  rectification  of  anything  which  is  imperfect  in  that  of 
our  own.  In  studying  the  earth  with  a  view  to  the  elucidation  of  the 
phenomena  exhibited  by  its  surface,  it  has,  for  example,  been  found 
necessary,  or  at  least  it  has  been  thought  necessary,  to  assume  that 
the  planet  was  once  in  a  liquid  state,  that  the  cause  of  its  fluidity 
was  original  heat,  and  that  a  portion  of  the  crust  has  cooled  down, 
and  become  solid,  in  proportion  as  this  heat  has  been  radiated  into 
space.  According,  therefore,  to  this  hypothesis,  it  is  supposed,  that 
some  portion  of  the  earth  is  still  in  a  liquid  state,  eiUier  as  a  central 
nucleus,  if  the  consolidation  has  commenced  from  the  surface ;  or  an 
intermediate  anniilus,  if  the  consolidation  has  proceeded  simultane- 
ously from  the  centre  and  surface.  This  hypothesis  has  been  prin- 
cipally maintained  on  two  leading  arguments;  namely,  the  evidence 
of  internal  heat,  and  the  coincidence  of  the  form  of  the  earth  with 
that  which  would  be  assumed  by  a  fluid  body  rotating  upon  its 
axis,  in  the  manner  of  the  earth. 

BeforCi  however,  I  enter  on  the  latter  consideration,  let  me  no* 
tice  an  independent  objection  which  has  been  urged  against  the 
theory  of  a  still  existing  liquid  nucleus  by  that  eminent  philosopher, 
Mr.  Hopkins,  now  President  of  the  Greological  Society  of  London, 
namely,  that  under  the  very  great  superincumbent  pressure  of  the 
superficial  mass  a  condition  of  liquidity  is  impossible^  To  main* 
tain  this  objection  it  seems  to  me  necessary  to  establish  what  are 
the  actual  conditions  of  fluidity.  One  of  these  is  manifestly  a  tem- 
perature, definite  as  regards  each  substance  under  some  one  fixed 
pressure,  and  another  a  definite  pressure,  estimated  as  regards  some 
fixed  temperature.  But  there  is  another  condition  which  must  ma- 
terially a£Pect  the  change  from  a  liquid  to  a  solid,  or  from  a  solid 
to  a  liquid  state,  namely,  the  mode  in  which  the  particles  of  the  body 
are  arrange  when  they  assume  a  crystalline  form. 

Let  me,  for  example,  inquire  how  these  conditions  may  be  sup* 
posed  to  affect  the  great  mass  of  water  which  forms  an  ^ivelope  to  so 
large  a  portion  of  the  earth.  Water,  then,  is  known  to  us  in  three 
different  states:  as  vapour  in  steam;  as  a  liquid  in  water;  and  as  a 
solid  in  ice.  The  change  from  the  liquid  to  the  gaseous  or  vapour- 
ous  state  can  be  examined  in  reference  to  the  conditions  both  of  tem- 
perature and  pressure,  and  it  is  found  that  as  the  pressure  increases 
the  temperature  must  also  increase,  in  order  to  effect  the  denred 
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change,  or  to  transform  the  liquid  water  into  the  gaseous  steam,  and 
it  is  therefore  possible  to  conceive  that  a  pressure  might  exist  more 
than  equivalent  to  the  effects  of  any  conceivable  increase  of  tempe- 
rature.    But  what  is  the  state  of  the  case,  if  we  examine  the  other 
change,  namely,  that  of  the  liquid  water  into  the  solid  ice.     If  this 
change  take  place  by  abstraction  of  caloric  or  by  congelation,  M. 
Person  has  shown  that  there  is  an  intermediate  state  in  which  water 
resembles  a  viscous  rather  than  a  fluid  or  solid  mass.     It  is  in  this 
state  that  water,  contrary  to  the  usual  effect  of  increasing  cold,  be- 
gins to  expand  by  a  re-adjustment  of  its  molecules,  until  at  length 
it  becomes  a  crystalline  solid  in  ice,  which  occupies  more  space  than 
the  fluid  water,  and  is  therefore  specifically  lighter.     What,  then, 
should  be  the  effect  of  an  alteration  of  pressure  on  this  remarkable 
change?    It  might  be  supposed  that  a  diminution  of  pressure  ought, 
80  far  as  regards  the  expansion  or  crystallization,  to  facilitate  freez- 
ing, or  to  raise  the  freezing-point,  and  an  increase  of  pressure  ought 
to  restrain  it;  but  though  the  latter  must  be  the  case,  there  does 
not  appear  any  means  to  establish  a  balance,  as  diminished  tempe- 
rature would  only  lessen  the  power  of  the  body  to  assume  a  more 
bulky  form,  or  to  resist  the  compression  of  pressure.     Nor,  indeed, 
can  even  the  first  proposition  be  admitted,  as  expansion  from  tem- 
perature may  take  place  without  the  assumption  of  a  crystalline 
condition. 

Is  it,  then,  possible  that  water  may  be  solid  and  not  crystallized? 
So  far  as  our  knowledge  at  present  extends,  I  am  not  aware  that  this 
que8ti<m  can  be  otherwise  answered  than  by  a  negative.  The  sound- 
ing-line has  penetrated  depths  of  an  ocean  amounting  to  about  two 
miles,  or  3500  yards,  and  though  the  temperature  has  been  found 
little  above  the  freezing-point,  a  state  of  perfect  fluidity  has  been 
preserved,  though  under  a  pressure  of  more  than  100  atmospheres, 
and  tiiiere  b  little  reason  to  doubt  that  the  result  would  be  the 
same  at  the  probable  extreme  depth  of  our  ocean,  or  under  a  pres- 
sure of  200  atmospheres.  We  see,  then,  that  the  change  from  the 
liquid  to  the  solid  state  depends  in  water  on  peculiar  molecular  pro- 
perties or  relations,  which  are  in  some  degree  consequent  on  a  par- 
ticular state  of  the  body  as  regards  caloric.  In  other  substances  the 
effects  of  the  changes  from  a  liquid  to  a  solid,  or  from  a  solid  to  a 
liquid  state,  may  be  less  striking;  but  I  am  not  aware  that  any  ex- 
perimental evidence  can  be  adduced  to  show  that  when  a  body  has 
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assumed  a  liquid  state,  to  which  certain  molecular  arrangements  are 
essential,  that  it  can,  hj  pressure  alone,  or  without  the  loss  of  ca* 
loric,  be  restored  to  the  solid  form. 

At  the  present  time  Mr.  Hopkins  is  engaged  in  a  series  of  ex- 
periments, at  the  instance  of  the  Royal  Society,  on  this  most  im- 
portant and  interesting  subject;  and,  aided  by  the  great  mechanical 
ability  of  Mr.  Fairbairn,  there  is  little  doubt  that  he  will  ere  long 
arrive  at  a  determination  of  the  limit,  if  such  there  be,  in  masses  of 
mineral  matter,  where  the  repulsive  force,  either  exercised  by,  or 
called  into  action  by,  caloric  shall  be  infinite  as  compared  to  the 
compressing  force  of  pressure,  and  where  fluidity  must  therefore  be 
permanent,  so  long  as  the  temperature  remains  unchanged. 

Having  thus  briefly  stated  the  doubts  I  at  present  entertain  as 
to  the  possibility  of  reducing  to  a  solid  state,  by  pressure  alone,  the 
molten  mineral  matter  of  our  earth,  so  long  as  a  suffidently  high 
temperature  can  be  maintained  to  insure  an  adequate  repulsive  force, 
I  shall  proceed  to  the  other  objection  which  has  been  urged  by  our 
able  Secretary, — namely,  that  €dl  the  planets  do  not  exhibit  forms 
which  a  fluid  rotating  upon  its  axis  ought  to  assume.  It  would  be 
out  of  place  to  repeat  here  the  mathematical  reasoning^  on  which 
Mr.  Haughton  rests  his  objections,  as  they  have  formed  the  subject 
of  a  detailed  paper  read  before  the  Royal  Irish  Academy;  but  the 
general  character  and  results  of  that  reasoning  I  shall  now  briefly 
state. 

Mr.  Haughton,  starting  from  the  celebrated  theorem  of  Clairaut, 
which  expresses  the  results  of  the  combined  actions  of  gravity  as  an 
attractive,  and  of  centrifugal  force  as  a  repellant  force,  in  a  body 
rotating  on  an  axis,  first  inquires  whether  the  figures  of  the  several 
planetary  bodies,  of  which  tolerably  accurate  measurements  have  been 
made,  fulfil  the  necessary  conditions  of  that  theorem  on  thehydrosta* 
tic  or  fluid  theory.  Stating  the  maximum  and  minimum  limits  of  the 
compression  which  fluid  bodies  of  the  magnitudes  of  theplanets  should 
exhibit,  Mr.  Haughton  finds  that  the  compression  or  eliipticity  of 
Uranus,  of  Saturn,  of  Jupiter,  and  of  the  Earth,  is  consistent  with 
the  theory  of  original  fluidity,  but  as  regards  Mars,  that  the  result 
is  widely  different.  For  example,  whilst  the  major  theoretical  limit 
of  eliipticity  is  ^f  vi  ^^^  ^^^  minor  limit  of  eliipticity  is  j^  the 
measurements  by  Herschel  (1784)  give  the  polar  diameter,  127% 
and  the  equatorial,   1355,  or  an  eliipticity  of  no  less  than  j^s' 
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Heno^  if  it  be  assumed  that  in  all  cases  the  liquid  massof  the  pla- 
nets had  arriyed  at  a  state  of  equilibrium  before  consolidation,  or 
thati  being  still  fluid,  it  is  in  a  state  of  equilibrium,  this  ellipticit|r 
must  be  considered  inconsistent  with  the  conditions  of  the  theoremi 
and  hence  a  fluid  theory  will  be  inadmissible. 

Before,  howcTer,  I  farther  examine  this  portion  of  the  argu- 
ment, or  discuss  the  data  on  which  it  depends,  let  me  look  at  the 
other  form  of  the  proposition — ^namely,  original  solidity.  Beason- 
ing,  then,  from  these  two  postulates,  which  are  considered  obserred 
facts, — ^namely,  first,  that  gravity  is  perpendicular  to  the  surface  of 
the  earth;  and  second,  that  the  figure  of  the  earth  is  that  of  an  ellip- 
soid of  revolution  of  small  ellipticity, — Mr.  Haughton  shows  that  the 
conditions  of  the  theorem  of  Clairaut  are  fulfilled  by  the  earth,  on 
the  hypothesis  of  original  solidity,  and  further,  that  the  deduction 
may  be  generalized  so  as  to  embrace  the  other  planets,  including 
Mars.  **  It  thus  appears,"  he  says,  **  that  the  theorem  of  Clairaut, 
which  establishes  a  connexion  between  the  law  of  variation  of  gra- 
vity and  the  figure  of  the  earth,  is  independent  of  the  fluid  hypo- 
thesis, and  even  of  any  very  definite  hypothesis,  as  to  the  arrange- 
ment of  matter  in  the  interior  of  the  earth.'* 

So  £ur,  indeed,  Mr.  Haughton  appears  to  avoid,  or  at  least  ima- 
gines he  has  avoided,  hypothesis;  but  the  difficulty,  if  not  im- 
possibility, of  so  doing  is  made  manifest  by  the  next  passage,  where 
he  says: — **  The  distribution  of  the  materials  composing  the  planets 
must  be  such  as  to  satisfy'*  an  equation  in  which  *'  the  diff*erence 
between  the  moments  of  inertia  of  the  earth  round  the  polar  and 
equatorial  axes  enters  as  a  function  of  its  figure  and  rotation."  It 
appears  to  me  that  this  is  as  great  a  difficulty  in  a  philosophical  so- 
lution of  the  question  as  can  well  be  conceived,  for  whilst  on  the  fluid 
theory  the  result  of  rotation  of  a  spherical  body  is,  that  it  shall  as- 
sume a  compressed  figure,  and  that  the  force  of  gravity  shall  ccm- 
tinue  perpendicular  to  the  surface,  and  the  figures  of  all  the  planets 
measured  with  sufficient  precision,  excepting  one,  conform  to  that 
theory,  both  in  rotation  and  figure — it  is  necessary  to  assume,  on  the 
theory  of  solidity,  such  an  arrangement  of  the  materials  as  will  pro- 
duce this  perpendicular  action  of  gravity;  and  in  the  case  of  Mars, 
to  modify  this  assumption  by  another  perfectly  arbitrary, — ^namely, 
**  to  suppose  that  Mars  contained  originally  more  or  denser  matter  in 
his  equator  than  the  other  planets,"  a  supposition  which  seems  to  be 
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at  Tariance  with  the  hannony  of  nature,  and  to  rest  on  no  reasona- 
ble ground.  But  may  we  not  also  ask  whether  this  latter  supposi* 
tion  is  consistent  with  the  first  postulate,— that  gravity  is  perpendi* 
cular  to  the  surface?  and  further,  though  the  mean  or  average  result 
on  the  earth  may  be  assumed  as  a  perpendicular  directi<m  of  the 
force  of  gravity  to  the  surface,  are  there  not  sufficient  local  devia- 
tions and  disturbances  to  show  us  that  the  generality  can  only  be 
due  to  equally  general  regularity  of  distribution  in  the  matter  of  the 
earth?  Admiring,  therefore,  as  I  do,  the  mathematical  powers  of 
our  learned  Secretary,  I  cannot  admit  that  he  has  as  yet  satisfto- 
torily  solved  this  great  cosmical  question ;  and  I  shall  for  a  moment 
turn  again  to  the  consideration  of  the  fluid  theory. 

Mr.  Haughton  adopts  the  measurements  of  Herschel  in  respect 
to  Mars;  but,  as  pointed  out  by  Mr.  Hennessy  of  Cork,  another  dis- 
tinguished mathematician  of  our  College,  these  measurements  have 
not  been  adopted  by  modem  astronomers.  Laplace*  adopts  Arago's 
measurements,  the  two  diameters  being  in  the  proportion  of  189 
to  194,  and  Schubertf  gives  the  measurements  of  Schroter,  which 
afford  a  ratio  of  81  to  80,  though  he  also  quotes  those  of  Herschel. 
It  thus  appears  that  the  following  proportions  between  the  polar  and 
equatorial  axes  have  been  given  by  independent  observers,  namely: 

1.0667,  or  elliptidtj,  ^ 
1.0265,  „  A 

1.0125,  „  ^ 

which  exhibit  a  very  remarkable  discrepancy,  and  although  the 
results  are  all  in  excess  of  the  theoretic  compression,  I  cannot  ad- 
mit that,  in  consequence,  it  must  be  assumed  that  the  fluid  theory 
has  failed.  These  figures  alone  do  not  even  convey  a  sufficiently 
powerful  representation  of  the  uncertainty  which  still  hangs  over 
the  determination  of  the  real  figure  of  Mars. 

Humboldt,  in  the  third  volume  of  Kosmos,  gives  two  indepen- 
dent determinations  by  Arago, — ^the  first,  in;  ^^  second,  •^.  An 
eminent  Cambridge  mathematician  thus  writes:—^  Before  specula- 
ting as  to  the  cause  of  the  large  ellipticity,  it  is  proper  to  inquire^ 
does  it  exist?    On  taking  down  a  volume  of  the  Greenwich  Obser- 

*  See  Elite's  TVantUtloo,  vol.  i.,  pige  67.    1880. 
t  TniU  d*Aitroiiomie  Theoriqne,  tome  U.  page  258. 
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ififttions,  and  ref^nriDg  to  it|  it  seemed  that  the  discrepanciea  between 
individual  observations  were  larger  than  the  whole  quantity  in  dis- 
pute." Professor  Challis  has  even  furnished  me  with  two  determi* 
nations  of  the  ellipticity  of  Mars,  frcnn  distinct  sets  of  Greenwich 
OhserrataoBS,  and  whilst  these  differ  as  wideljr  from  each  other  as 
tiie  least  and  greatest  do  of  these  I  have  quoted,  the  mean  gives  a 
compression  of  ^.  Again,  Mr.  Hind,  in  his  most  beautiful  po- 
pular woric,  **  The  Solar  System,''  after  mentioning  the  statement 
of  Sir  W.  Herschd,  observes: — "But  an  extensive  series  of  obser- 
vations recently  taken  with  the  best  instruments  to  be  found  in  ob- 
servatories, gives  the  compression  much  less,  or  the  ratio  of  the  dia- 
meter, as  51  to  50,  which  is  probably  nearer  the  truth.  It  is  only 
at  the  oppositions,  or  about  once  in  two  years,  that  we  see  the  disc 
of  Mars  fully  illuminated ;  consequentiy,  the  proper  times  for  deter- 
mining the  difference  of  diameter,  or  for  any  observations  upon  the 
appearance  of  the  surface,  are  not  of  very  frequent  occurrence.'^  The 
rarity  of  such  opportunities,  and  the  great  difficulty  of  determining 
a  difference  between  the  diameters  of  a  planet  which  subtends  an 
angle  of  little  more  than  four  seconds  at  the  time  of  conjunction, 
and  while  in  opposition  and  perihelion  somewhat  more  than  thirty 
seconds,  have,  doubtless,  led  to  such  conflicting  statements, — as  the 
error  of  a  single  second,  which  may  reasonably  be  expected  in  such 
observations,  would  involve  more  than  the  whole  expected  difference. 
Nor  is  it  surprising  that  Dr.  Maskelyne  could  detect  no  sensible 
difference  between  the  equatorial  and  polar  diameters,  and  that  Pro- 
fessor Johnson,  of  Oxford,  has  furnished  me  with  a  result  tending 
in  an  opposite  direction.  He  gives  his  observations  with  reserve^ 
and  does  not  attach  much  weight  to  them,  having  been  taken  at  the 
early  period  of  hb  connexion  with  the  Observatory;  but  they  are» 
at  least,  additional  proofs  of  the  great  difficulties  and  uncertainty  of 
the  subject :«- 


ISfiO.                  Equatorial  Diameter. 

F(dar  Diameter. 

Jumsry  i, .    .    •    .    6.662    •    . 

.    .    6.441 

„       6|  •    •     .     •     6.146    •    • 

.    .    7.186 

,,       7f «     •     a     •     6*982    •     • 

•    •        »» 

„     18,  .    .    .     .    6.967    .    . 

.    .     6.881 

Mean,  .    .    6.901    .    . 

.    .    6.608 

The  planet  was  at  its  mean  distance  from  the  earth,  and  Professor 
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Johnson  obfierres: — **  Ton  see  I  make  the  polar  diameter  exceed  the 
equatorial.  Most  probably  this  arises  from  error  of  obsenration, 
for  at  best  I  find  it  a  difficult  object." 

To  me  this  great  discrepancy  proves  either  that,  owing  to  the 
small  size  of  the  planet,  one-half  that  of  the  earth,  no  correct  mea- 
surements have  yet  been  effected,  or  that  there  are  circumstances 
oonnected  with  its  appearances,  and  even,  perhaps,  with  its  substance, 
which  render  such  determination  difficult  and  dubious;  or  finally, 
that  Mars  has  not  yet  attained  a  state  of  perfect  equilibrium, — ^for 
we  may  suppose*  **  that  according  as  compression  increases,  the  mo- 
tion of  rotation  will  become  less  rapid;  therefore,  if  there  exists  be- 
tween the  molecules  of  the  fluid  mass  a  force  of  tenacity,  this  mass, 
after  a  great  number  of  oscillations,  may  at  length  arrive  at  a  mo- 
tion of  rotation  comprised  within  the  limits  of  equilibrium,  and  fix 
itself  in  that  state.** 

Mr.  Harte,  in  his  very  able  notes  on  Laplace,  points  out,  as  Mr, 
Haughton  has  done,  the  two  limits  within  which  the  compression 
of  a  planet  should  be  comprised;  and  in  appl3ring  the  rule  to  the 
Earth  and  Jupiter  remarks,  that  Laplace  had  deduced  from  it  an 
increase  of  density  in  Jupiter,  from  the  surface  to  the  centre,  just 
as  the  observations  made  on  the  density  of  the  earth  have  established 
to  be  the  fact  in  our  own  planet, — a  very  striking  analogy,  which 
may  well  be  added  to  the  many  other  examples  of  harmony  in  the 
works  of  nature. 

I  think,  therefore,  with  such  great  discrepancies,  sometimes  ris- 
ing, and  sometimes  sinking  in  amount,  I  am  justified  in  believing, 
either  that  the  compression  of  Mars  has  never  been  accurately  de< 
termined,  or  that  it  is  variable.  But  the  first  of  these  suppositions 
is  strengthened  by  the  uncertainty  which  even  yet  hangs  over  the 
compression  of  Jupiter,  the  apparent  diameter  of  which  is  double 
that  of  Mars.    Humboldtf  gives  the  following  measurements  of  el- 

lipticity,  namely,  by  Arago,  in  1824,  21:7;  by  Beer  and  Mlldler,  in 
1839»  between  12:^  and  i^i;  and  by  Hansen  and  Sir  John  Herschel, 
1^^;  and  if  with  a  planet  so  large,  and  which  exhibits  so  clear  a 
light,  accompanied  by  a  well-defined  outline,  it  be  difficidt  to  deter- 
mine the  compression,  well  may  there  be  hesitation  in  depending 

*  Hart6*s  Notes  on  Laplaoe,  toL  iL  page  455. 
t  Koamos,  vol  UL 
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upon  the  detenmnatums  as  yet  recorded,  either  of  the  time  of  rota- 
tion, or  of  the  compression,  or  of  the  mass  of  Mars. 

Whaterer  may  have  been  the  original  state  of  Mars  or  of  the 
Earth,  I  think  there  can  be  little  doubt  that  the  latter  has  passed 
through  (in  great  part,  if  not  as  a  whole)  a  condition  of  flui- 
dity;  not,  indeed,  of  such  a  perfect  fluidity  as  is  exhibited  by  wa- 
ter, but  rather  in  the  case  of  ordinary  earthy  or  mineral  matter,  the 
fluidity  of  a  viscous  mass,  such  as  is  actually  observed  in  the  erupted 
lava  of  volcanoes.  The  occurrence  of  rocks,  which  by  their  crys- 
talline and  yet  compoimd  character  must  have  required  the  action 
of  some  solvent  in  all  parts  of  the  globe,  seems  to  require  a  cause 
possessed  of  equal  generality ;  and  though  that  cause,  or  the  medium 
of  solution,  cannot  have  been  water  (as  appears  to  have  been  the 
opinion  of  Laplace),  there  is  no  apparent  objection  to  the  efficiency 
and  generality  of  heat,  whilst  such  a  cause  explains  most  simply  the 
generality  of  the  so-called  igneous  rocks,  and  its  still  continued  ao- 
tion,  the  phenomena  of  volcanic  eruptions.  It  is  true,  indeed,  that 
a  modem  philosopher  of  the  highest  eminence  attributes  volcanic 
eruptions  to  the  pressure  of  elastic  gases  in  the  surface  of  internal 
lakes  or  reservoirs  of  melted  stony  matter,  which  in  his  opinion  are 
local,  and  have  no  connexion  one  with  the  other.  But  if  so,  how 
can  the  generality  of  such  phenomena  be  accounted  for?  Taking 
into  our  consideration  the  trachytic  and  basaltic  eruptions  of  ancient 
but  well-defined  volcanic  vents,  the  vast  basaltic  flows  of  submarine 
volcanoes,  the  numerous  basaltic  and  other  dykes  which  must  have 
proceeded  from  molten  masses  within  the  crust  of  the  earth,  which 
they  have  riven  asunder, — how  can  we  account  for  them  as  merely 
local  and  partial  ?  If  progressive,  how  can  we  imagine  that  the 
cause  of  fluidity  should  have  shifted  from  place  to  place,  until  it 
had,  as  it  were,  spanned  the  whole  earth;  and  if  simultaneous  they 
become  general 

The  arguments  which  have  been  advanced  for  this  partial  exis- 
tence of  volcanic  reservoirs  are  these: — The  supposed  impossibilitjr 
of  a  liquid  nucleus  or  liquid  annulus  in  the  interior  of  the  earth, 
under  so  great  a  superincumbent  pressure;  and  secondly,  the  want 
of  any  sympathy,  as  it  were,  between  the  eruptions  of  distant  vol- 
canoes. The  first  I  have  already  discussed,  endeavouring  to  show 
that  the  condition  of  liquidity  may  be  preserved  under  any  pres- 
sure ;  and  if  I  am  right  it  must  be  manifest  that  whenever,  by  a  dis- 
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location  of  the  crttsi,  ft  local  relief  of  the  pressure  takes  place,  the 
liquid  matter  within  will  be  ready  to  yield  to  the  lateral  force,  and 
to  rise  up  into  the  fissure  or  crack  above  it  Such,  indeed,  would 
be  the  case,  eren  were  there  not  an  actual  condition  of  fluidity,  if 
pressure  alone  prevented  the  assumption  of  that  condition,  as  on  the 
removal  of  the  obstruction  the  matter  condensed  would  at  once  be- 
come fluid,  and  nearly  the  same  phenomena  be  exhibited.  In  regard 
to  the  second  objection,  it  is  manifest  that  the  propagation  of  motion 
through  a  body  so  imperfectly  fluid  as  the  molten  earthy  matter  of 
our  globe  necessarily  is,  must  be  a  very  slow  process,  more  espe- 
cially as  frequent  subsidences  from  dislocations  must  occur  toxhecde 
it.  The  eruption  of  a  volcano  may  therefore  be,  and  in  all  proba- 
bility is,  the  result  in  many  cases  of  pressure  at  a  very  distant  point 
slowly  propagated  through  the  viscous  mass,  and  terminating  by  an 
outburst  of  molten  matter,  long  subsequent  to  the  first  impulse 
which  really  produced  it;  and  in  like  manner,  the  earth-wave,  or 
earthquake,  being  propagated  with  greater  rapidity  through  the  solid 
medium  of  the  crust,  it  may  have  passed  away  long  before  the  oc- 
currence of  an  eruption,  the  origin  of  which  was  actually  at  the 
same  point  and  time.  It  is  thus  that  in  my  mind  the  actual  earth- 
quake and  volcanic  phenomena  are  really  connected  with  each  other, 
theirorigin being  synchronous,  though  their  visible  results  are  not  so. 
Were  it  possible  to  remove  the  envelope  of  detritic  matter  which 
conceals  so  large  a  portion  of  the  probably  congekted  crust  of  the 
earth,  it  would  be  easy  to  estimate  the  disturbances  which  it  has  ex- 
perienced; but  it  is  now  seen  only  darkly  through  a  veil.  Let  it 
not,  however,  be  supposed  that  the  degrading  fbrce  of  water  has  ma- 
terially assisted  in  giving  its  present  form  to  our  earth,  as  Mr. 
Haughton  supposes  it  may  have  done  in  Mars;  for  though  the  se- 
dimentary deposits  have  been  contorted  and  elevated  by  internal 
convulsions,  they  are  in  themselves,  even  including  the  metamorphio 
or  ciystalline  schists,  a  small  fraction  of  the  earth^s  crust  in  thick- 
ness ;  and  when  compared  with  the  augmentation  of  the  eartVs  semi- 
diameter,  if  we  allow"  them  a  thickness  of  five  miles,  they  are  but 
one-half  of  the  difference  between  the  polar  and  equatorial  radii 
But,  further,  let  it  be  also  remembered  that  there  are  sedimentary 
deposits  in  all  parts  of  the  world,  and  it  is  therefore  more  than  pro- 
bable that  if  the  action  of  water  has  preserved  a  proportionate  in- 
crease in  thiduiess  of  these  deposits  from  the  poles  to  the  equator, 
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it  18  the  utmost  effeot  which  can  be  aeoribed  to  it;  and  hence,  that 
the  real  form  of  Ihe  earth  had  been  acquired  before  the  work  of  de- 
gradation had  commenced. 

In  addition  to  the  arguments  for  a  former  condition  of  igneous 
fluidity  of  our  earth  afforded  by  the  wide,  or  rather  general,  ezten* 
•ion  of  crystalline  massive  rocks,  and  of  trachytes,  basalts,  and  other 
Tolcanio  rocks,  as  well  as  by  the  progressive  increase  of  temperature 
from  the  surface  of  the  earth  downwards,  the  existence  of  insulated 
crystallised  minerals  in  the  heart  or  substance  of  rocky  masses  ap- 
pears to  supply  another  most  important  one.  Our  able  member, 
your  former  President,  Mr.  Mallet,  has  shown  us  how  effectively 
the  experiments  of  the  laboratory  may  be  made  the  basis  for  estab- 
lishing great  physical  laws,  in  his  researches  on  earthquakes,  or  on 
the  transmission  of  waves  throngh  solid  media  of  various  degrees  of 
elasticity ;  and  in  a  similar  manner  M.  Ebelman  has  illustrated  in  the 
laboratory  the  formation  of  many  of  the  hardest  and  most  infusible 
of  the  precious  gems.  In  my  former  address  I  pointed  out  the  re- 
searches of  M.  Daubree  on  the  formation  of  quartz  crystals,  &c., 
through  the  intervention  of  chlorine,  and  the  re-action  of  some  other 
base  on  the  volatile  chloride  of  silicium,  using  that  compound  as  a 
substitute  for  the  natural  and  less  easily  formed  volatile  compoundsi 
fluoride  and  boride  of  silicium;  and  there  cannot  be  a  doubt  that 
many  of  the  crystals  in  veins,  or  which  line  fissures  or  cracks,  have 
been  thus  farmed,  as  there  is  no  appearance  of  a  corresponding  ac- 
tion of  heat  on  the  containing  substances;  but  these  are,  to  a  certain 
extent,  secondary  or  subsequent  to  the  formation  of  the  sedimen- 
tary d^>06its  in  which  they  occur;  and  though  they  betray,  to  a 
certain  extent,  some  remarkable  peculiarities  of  the  internal  por* 
tions  of  the  earth,  they  cannot  entirely  explain  the  formation  of  de* 
finite  crystallized  minerals. 

About  four  years  ago,  M.  Ebelman  described,  in  a  paper  read  to 
the  Acadotty  of  Sciences,  his  views  of  crystallization  in  the  dry  way, 
in  which  the  elementary  substances  are  held  in  solution  by  a  mine- 
ral solvit,  aided  by  great  heat ;  and  exhibited  some  of  its  most  strik- 
ing results  in  artificially  formed  gems.  In  a  second  paper*  he  has 
now  still  further  illustrated  the  subject,  and  formed  many  rare  and 
precious  stones,  which,  though  infusible  at  the  temperature  of  our 
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fornaoes,  are  found  naturallj  fonned  in  the  mineral  kingdom;  and 
flirther»  by  thus  preparing  some  new  crystallized  mineral  compounds 
analogous  to  known  species,  he  has  generalised  his  disoorery,  and 
furnished  types  to  which  the  composition  <^  these  species  also  may 
be  referred.  Sbelman  proceeds  on  the  same  principle  as  if  he  had 
adopted  water,  aloohd,  or  even  fluorine  or  boiine,  as  a  sdvent,  se- 
lecting, however,  a  substance  which  remains  fixed  at  a  high  tempe- 
rature, though  at  a  higher  it  becomes  Yolatile,^-euch  as  boracic 
and  phosphoric  acids,  and  some  alkaline  phosphates.  These  sub- 
stances act  as  powerful  fluxes  at  a  high  temperature,  but  are  ulti- 
mately vaporised,  when  the  substances  they  retained  in  soluti<m 
crystallize.  Some  of  ihe  examples  of  his  last  experiments  I  shall 
here  state.  Zineifinms  Spindle  or  gahnUe. — ^In  his  various  trials 
M.  Ebelman  found  the  zinc  volatilized  in  great  measure  by  the  heat 
of  the  porcelain  furnace  he  used,  and  hence  he  failed  to  produce  the 
required  mineral  He  now  used  the  muffles  of  M.  Bapterosse's  ma- 
nufacture of  paste  buttons,  and  succeeded.  A  mixture  of  alumina, 
6  grammes;  of  oxyde  of  zinc,  5;  and  of  melted  boracic  acid,  6;— 
exposed  in  the  muffle  for  eighteen  hours,  left  crystals  of  aluminate 
of  zinc,  which  scratched  quartz  easily.  They  consisted  of — Alumina, 
55.9;  oxyde  of  zinc,  44.1,  corresponding  to  the  formula,  AX^O^ZsiO. 
And  in  another  experiment,  in  which  a  little  bichromate  of  potash 
was  added  to  the  mixture,  beautiful  transparent  octahedral  crystals 
of  a  bright  ruby  colour  were  obtained,  some  of  which  measured  one- 
tenth  of  an  inch  the  side.  Cymophane,  or  aluminate  of  glucine, 
was  formed  in  transparent  crystals,  which  scratched  topaz,  and  in 
length  were  from  2  to  2^-  tenths  of  an  inch,  the  specific  gravity  be- 
ing 3.759;  whilst  that  of  the  native  cjrmophane  of  Brazil  is  3.734. 
This  mineral,  therefore,  could  be  prepared  sufficiently  large  for  the 
cabinet  of  a  mineralogist  Chromates,  ferrates,  and  magneao-bo- 
rates  were  similarly  formed;  but  let  me  turn  to  silicates.  Peridot, 
or  silicate  of  magnesia,  resembling  that  of  Vesuvius,  was  formed 
from  a  mixture  of  silica,  450  grammes;  magnesia,  6.15;  boracic 
acid,  6.00,  the  result  being  a  composition  corresponding  to  the  for- 
mula,— Si  Oa,  MgO;  or  silica,  42.6;  magnesia,  57.2;  with  traces  of 
oxyde  of  iron.  These  crystals  had  the  vitreous  lustre  and  hardness 
of  native  peridot,  and  were  infiMU  by  the  blow-pipe;  their  densi^ 
was  a  little  less,  as  they  contained  less  oxyde  of  iron.  Alumina  was 
obtained  crystallized,  with  all  the  properties  of  corindon  (corundum). 
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It  is  unneoeeaary  that  I  should  follow  M.  Ebdman  through  all  his 
labonn,  or  giro  the  entire  list  of  the  minerals  he  prodncecL  But 
one  passage  in  respect  to  aluminates  deserves  especial  notice:— 
**  If  the  metallic  borate  is  fixed,  and  if  the  affinity  of  the  alumina 
for  the  base  is  not  sufficient  at  the  temperature  of  the  furnace  to 
expel  the  boracio  acid  combined  witiii  it,  the  alumina  crystaUiies  in 
a  state  of  purity  in  the  midst  of  the  fluxed  matter,  whether  borax 
and  nlica,  borax  and  barjtes,  Ume  or  oxide  of  manganese;  and  if 
the  affini^  be  sufficient,  aluminates  of  the  several  bases  are  formed. 
How  strong  is  the  resemblance  of  this  first  case  to  that  of  the  crys- 
tallization of  felspar  in  a  more  fusible  fdspathic  paste,  so  conmion  in 
porphyries.** 

M.  Ebdman  obsenres  with  justice,  that  by  this  beautiful  pro- 
cess the  chemist  is  able  to  establish  ihe  true  types  and  formula  of 
mineral  spedes,  as  the  specimens  he  produces  are  in  a  state  of  purity, 
which  can  rarely  be  the  case  with  native  minerals;  and  thus  to  in- 
troduce a  greater  precision  in  the  grouping  of  such  species;  and, 
acting  on  these  results,  he  unites  the  diallages  witiii  the  hornblendes. 
Well  may  M.  Ebelman  say-i**  That  by  such  researches  we  shall  ob- 
tain much  valuable  notions  of  the  origin  and  conditicms  of  crystalliza- 
tion of  mineral  species;*'  and,  I  will  add,  an  illustration  of  the  real 
condition  of  the  matter  of  the  earth  in  which  such  processes  have 
been  carried  on. 

To  this  description  of  inquiry  I  attach  all  those  investigations 
which  lead  to  the  recognition  of  g^ieral  action,  whether  chemical 
or  physical,  as  they  must  in  the  end  afford  us  a  more  correct  know* 
ledge  of  the  manner  in  which  the  earth  has  been  brought  to  its  pre- 
sent state.  I  have  before  dwelt  at  some  length  on  the  labours  of 
M.  Delesse  in  this  branch  of  what  may  be  called  chemical  geology; 
and  have  shown  the  bearing  of  M.  £ammelsberg*s  researches  on  the 
same  question.  Mr.  Haughton  has  entered  on  the  same  field  with 
the  latter  chemist  in  his  comparisons  of  the  serpentine  of  Cornwall 
and  Connemara,  being  aided  in  his  analysis  by  another  of  our  mem- 
bers, the  Bev.  Mr.  Galbraith.  From  careful  analyses  of  a  Cornish 
specimen,  and  of  one  from  Ballinahinch  quarry  in  Connemara,  it  ap- 
pears that  their  composition  is  conformable  to  the  formula  deduced 
by  Bammebberg  from  a  mean  of  thirteen  results  firom  different  lo- 
calities,—viz.: 

2[(8MgO,2S03)  +  8HO]  +  8CHgO,HO}. 
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When,  therefore,  we  consider  that  this  mineral  is  itself  magne- 
sian,  and  is  invariably  associated  either  ¥rith  magnesian  rocks  of  an 
igneous  character,  or  with  distinctly  metamorphic  rocks,  the  change 
in  which  can  scarcely  haye  been  effected  without  the  agency  of  heat^ 
such  results  are  most  valuable  as  bearing  on  the  great  question  already 
discussed.  This  is  even  more  the  case  when  we  consider  the  other 
result  of  Mr.  Haughton's  inquiry, — ^namely,  that  the  red  earthy 
base  of  the  Cornish  porphyry  is  identical  in  its  chemical  relatioDS 
and  constitution  with  the  Galway  serpentine,  as  it  affords  another 
illustration  of  the  processes  described  by  Ebelman,  on  the  grand 
scale  of  the  laboratory  of  nature. 

Dr.  Apjohn  has  contributed  a  very  interesting  notice  of  a  new 
mineral  compound  brought  under  his  notice  by  Greorge  McDowell, 
Esq.,  one  of  the  Fellows  of  our  College.  It  is  represented  to  have 
been  part  of  a  central  mass  or  nucleus,  within  a  lode  or  bed  of  sul- 
phur ore  discovered  in  the  Balljrmurtagh  district  of  the  county 
of  Wicklow;  and  on  analysis  proved  to  be  a  compound  of  simple  or 
basic  sulphurets  of  the  three  metals,  iron,  lead,  and  zinc,  mixed  up 
with  a  portion  of  the  ordinary  bisulphuret  or  iron  pyrites  of  the  lode, 
and  represented  by  the  formula — 

FeS  +  Pb8+  6ZnS. 

The  importance  of  sulphur  as  one  of  the  great  agents  in  produc- 
ing some  of  our  most  valuable  metallic  ores  necessarily  strikes  the 
philosophic  geologist;  and  knowing,  from  its  appearance  amongst 
volcanic  products,  that  it  still  exists  in  large  quantities  within  the 
earth^s  crust,  he  cannot  but  watch  ¥rith  curiosity  every  phenomenoa 
connected  with  it.  At  present,  it  is  known  that  this  elementary 
substance,  when  subjected  to  great  heat,  loses  its  fluidity,  and  as- 
sumes at  a  certain  temperature  a  condition  of  viscous  liquidity  quite 
analogous  to  that  of  earthy  matter  when  thus  dissolved;  and  it  may, 
therefore,  be  associated  with  lava  or  any  other  vdcanio  product 
when  not  in  a  condition  to  take  fire  and  bum.  The  action,  also, 
of  a  simple  combining  body  on  the  metallic  bases,  associates  it  with 
chlorine,  fluorine,  bcnrine,  <&a ;  and  it  must  therefore  be  reomved  as 
one  of  the  principal  agents  used  by  nature  in  modifying  the  earth's 
crust.  This  remarkable  separation,  therefore,  of  a  distinct  or  defi- 
nite mineral  compound  from  the  mass  of  the  bisulphuret  of  iron  is 
deserving  of  much  reflection,  and  seems  to  imply  some  very  peculiar 


179 

condition  of  the  lode,  which  permitted  a  free  exercise  of  chemical 
affinities  and  re-aotion.  I  think  that  much  light  would  be  thrown 
on  the  natural  process  by  subjecting  sulphurets  to  the  action  of  in? 
tense  heat  in  vessels  from  which  air  was  excluded;  and  by  whom 
could  sudi  experiments  be  better  conducted  than  by  my  learned 
friendf  Dr.  Apjohn? 

The  papers  of  the  present  session  have  been  principally  of  a  phy- 
sical character,  describing  remarkable  phenomenl^  but  not  adding 
to  our  knowledge  of  the  natural  history  of  the  epoch  connected 
with  them ;  and  I  much  r^ret  that  our  members,  from  that  bias 
which  they  necessarily  receiye  in  their  collegiate  course,  seem  too 
much  disposed  to  rest  satisfied  with  such  descriptions,  which,  how* 
ever  yaluable,  are  only  a  part,  and  a  small  part,  of  geological  science) 
however,  I  hope  that  the  precepts  and  example  of  the  able  naturalist 
whom  yo9  have  elected  to  occupy  your  Chair  will  bring  back  the 
inquiry  (in  part,  at  least)  to  the  investigation  of  the  ecology  of  our 
strata,  and  to  the  perfecting  of  our  lists  of  organic  remains,  without 
which  we  must  continue  to  reason  on  very  imperfect  data. 

Mr.  Haughton,  in  his  paper  on  Rathlin  Island,  points  out  many 
interesting  facts.  He  shows  that  the  general  dip  of  the  chalk  is 
fnnn  S.  to  N.;  and  as  that  of  the  chalk  on  the  opposite  side  is  from 
N.  to  S.,  we  may  assume  that  though  the  chalk  of  Antrim  and  Bath* 
lin  is  overlaid  by  basalt,  it  has  also  been  uplifted  by  it  This  is  con- 
sistent with  the  facts  Mr.  Haughton  describes, — namely,  that  frag- 
m^its  of  chalk  are  found  in  the  dyke  which  runs  up  the  valley  west 
of  the  church,  and  that  the  basalt  b  intermixed  with  the  chalk; 
and  with  a  similar  fact  I  described  in  my  G^logical  Beport,  where  a 
large  block  of  basalt  exists  isolated  in  the  chalk  cliff.  Mr.  Haugh- 
ton enumerates  and  describes  several  dykes  which  he  considers  to 
correspond  with  the  dykes  of  Ballycastle,  and  not  with  those  of  Ken- 
bane  Head,  as  stated  by  Buckland  and  Conybeare.  He  describes  a 
bed  of  lignite  at  Dunangael;  and  a  bed  of  ironstone  and  several 
£ralts  at  Kebble  Head,  in  a  bed  of  ochre,  which  deserve  especial  con- 
sideration, as  the  general  character  of  the  strata  differs  so  essentially 
from  that  of  the  clay  and  other  strata  in  which  faults  so  oomm<Hily 
occur.  Perhaps  the  most  interesting  portion  of  this  communication 
is  that  in  which  the  author  describes  his  experiments  on  some  long 
basaltic  pillars,  and  the  determination  by  them  that  these  pillars 
possessed  distin^it  magnetic  polarity,  the  upper  end  corresponding 
to  the  north  pole  of  the  magnet.    The  magnetic  condition  of  rocks 
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bas  onlj  recently  engaged  the  attention  of  gedogists*  aldKragh  it 
nrast  now  be  evident  that  the  stability  of  the  oniTene  depends  on 
the  balance  between  the  panmagneticand  diamagnetic  conditions  of 
its  constitnent  parts. 

Hie  jmnt  p^>er  of  Dr.  Sidn^  and  Mr.  Medlicott,  on  the  Ndgh- 
boorhood  of  the  Town  of  Wexford,  is  in  like  manner  unconnected 
with  any  zoological  data.  The  limestone  in  the  neighbonrfaood  of 
the  town  is  magnesian,  and  alternates  with  beds  of  shale;  and  it  is 
worthy  of  remark  that  a  large  portion  of  the  lower  carboniferons 
limesUmes  of  the  south  of  Ireland  possess  this  magnesian  character. 
Much  of  the  limestone  is  highly  crystalline,  and  full  of  small  cavi- 
ties, which  sometimes  contain  very  pure  native  sulphur.  The  lime- 
stone is  conformable  to  the  old  red  sandstone  and  conglomerate, 
which  appear  in  the  flanks  of  the  hills  south- west  of  the  town,  whilst 
the  strata  of  the  quartz  rocks  and  day-slate  hills  dip  in  a  different 
direction  to  those  of  the  limestone  and  oLd  red,  and  at  a  higher  angl& 
This  is  a  point  which  should  be  carefully  examined,  in  order  to  de- 
termine the  correct  geological  formations  of  these  several  deposits. 

In  the  last  session  of  last  year  Mr.  Haughton  brought  before  the 
Society  some  examples  of  angular  fragments  of  granite  found  in  a 
bed  of  limestone  opened  in  a  quarry  near  Crumlin,  county  of  Dub- 
lin. Such  cases  have  been  recorded  before,  but,  as  Mr.  Haughton 
remarks,  the  fragments  are  here  confined  to  a  single  bed,  not  occur- 
ring in  those  either  above  or  below  it,  so  that  the  force  which  re- 
moved and  deposited  them  in  the  calcareous  mud  was  only  exerted 
during  a  limited  portion  of  time.  The  nearest  granite  m  situ  is  at 
KiUikee,  four  miles  distant;  but  to  determine  the  exact  nature  of 
the  phenomenon,  it  is  necessary  to  know  whether  the  line  of  d^  or 
the  line  of  strike  is  in  relation  to  the  granite.  K  the  former,  may 
not  this  be  an  ancient  example  of  that  description  of  mud  slip  which 
Mr.  Mallet  has  explained?  In  a  specimen  obtained  from  a  gravel 
bed,  the  enveloping  limestone  was  a  dolomite;  but  this  condition 
was  most  probably  due  to  a  subsequent  change  similar  to  that  which 
has  been  effected  on  the  crystals  of  felspar  of  the  granite.  Mr. 
Haughton  gives  an  analysis  of  the  limestone  boulder  which  contained 
the  granite  fragments,  and  reduces  his  analysis  to  the  formula— 

7  (Ca  0,  C  Oa)  +  6  [(Mg  0,  Pe  0),  CO,] ; 

whilst  he  finds  by  an  analysis  of  the  dolomite  from  between  Wil- 
liamstown  and  the  Bock  station,  that  its  composition  is  represented 
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by  the  same  formula,  thongb  the  composition  is  very  different  in 
the  proportions  of  iron  and  magnesia; — ^in  the  first  the  proportions 
of  carbonate  of  magnesia  and  carbonate  of  iron  being  as  35  to  1 ; 
and  in  the  latter  26  to  12;  and  hence  Mr.  Haughton  condudes,  that 
the  bonlder  did  not  oome  from  that  locality  of  the  dolomite  rock. 
But  sorely  such  reasoning  cannot  be  admitted  in  geology;  and  as 
the  bonlder  contained  fossils,  a  better  means  of  comparison  might 
have  been  found  in  them.  When  we  consider  that  the  chemical  ac- 
tion is  here  between  the  particles  deposited  as  confused  mud,  we 
might  well  expect  that  these  isomorphous  compounds  would  vary  at 
distances  of  even  a  few  yards,  or  even  in  every  specimen.  The  iden- 
tity is,  in  fact,  more  nearly  approximated  to  than  might  have  been 
expected,  as  the  proportions  of  argil  are  actually  14.64  to  15.66; 
and  we  must  take  care  not  to  discredit  this  most  valuable  auxiliary 
to  geology  by  applying  it  to  the  determination  of  geological  ques- 
tions beyond  its  reach. 

Mr.  Jukes's  paper  on  the  Geology  of  the  South  Staffordshire 
Coal-fields  is  one,  also,  which  merely  deals  with  the  physical  pheno- 
mena; but  in  this  case,  as  the  English  formations  have  been  so  ^Uy 
worked  out,  the  deficiency  b  of  less  importance.  Having  shown  the 
manner  in  which  ^e  carboniferous  rocks  dip  under  at  both  sides, 
the  new  red  sandstone  which  lies  between  ^e  Penine  chain  and  the 
mountains  of  North  Wales,  and  pointed  attention  to  the  insulated 
coal-fieldsof  Leicestershire,  Warwickshire,  Staffordshire,  and  Shrop- 
shire,— in  the  latter  of  which  the  moimtain  limestone  and  millstone 
grit  and  Devonian  shale  are  almost  wanting,  the  coal  measures  rest- 
ing on  Silurian,  or  even  more  ancient  strata; — ^he  describes  in  detail 
the  South  Staffordshire  or  Dudley  Field. 

In  this  district  the  new  red  sandstone,  carboniferous  and  Silu- 
rian strata,  are  all  present.  In  the  Silurian,  soft  shale  predomi- 
nates,  having  near  the  summit  a  twenty-five  feet  band  of  argillaceous 
nodular  limestone,  referred  to  the  Aymestry  limestone;  at  1000 
feet  below,  one  or  two  bands,  each  30  feet  thick,  referred  to  the 
Wenlock  and  Dudley  limestones;  and  at  1500  feet  lower,  another 
band,  30  feet  thick,  referred  to  the  Woolhope  limestone,  the  top 
of  the  Caradoc  sandstone  appearing  in  one  part  of  the  district  still 
lower.  The  coal  formation  is  here  made  up  entirely  of  coal  mea^ 
Burea^  and  is  1500  feet  thick.  It  reaily^  contains  about  twelve  dis- 
tinct beds,  which  are,  however,  in  some  places  brought  together,  so 
as  to  form,  apparently,  one  bed  30  feet  thick.   Besides  the  stratified 
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rocks,  there  tre  sereral  Tuieties  of  ignecmt  or  imp  rocks,  nidi  m 
bualt,  porpbyritic,  greenitoie  rocks,  which  sre  rmLj  wmntiiig  in 
disturbed  districts ;  and  this,  though  in  psr t  its  tnmquillitj  seems  to 
hsTe  been  unsffected,  hss  not  escaped  disturbance,  as  is  mairifasted 
by  numerous  fiudts.  It  is  thus  that  in  some  places  there  is  aperfed 
conformability  between  the  new  red  and  the  coal  measures,  whilst 
in  others  the  latter,  and  sometimes  the  Silurian  strmta  bdow  are 
seen  tilted  up,  and  cropping  out  at  high  angles;  and  Mr.  Jukes 
points  out  the  caution  which  such  Tanations  teach  the  miner  to  use 
in  his  estimates  of  the  probability  of  finding  coal  under  the  new  red 
sandstone,  as  it  may  happen  that  in  some  cases  the  Silurian  strataalone 
may  be  found  under  it.  Wherever,  indeed,  there  are  indications  of 
internal  disturbance,  the  geological  problems  of  mining  become  com- 
plex, and  require  the  greatest  skill  in  their  solution.  Mr.  Jukes 
records  his  discovery  in  1850  of  lias  beds  in  Need  wood  Forest,  and 
states  his  opinion  that,  as  lias  exists  here  and  in  Cheshire,  it  is  proba- 
ble that  all  the  midland  counties  were  once  a  great  lias  plain,  and 
that  the  great  boundary  faults  of  the  coal-fields  are  newer  than  even 
the  lias.  Such  speculations  are  interesting,  but  it  should  be  re- 
membered that  the  lias  was  a  marine  deposit,  and  probably  subject 
to  many  modifications  and  disturbances  during  its  deposition. 

The  last  paper  I  shall  notice  is  a  mineralogical  one  by  Dr.  Ap- 
john.  It  contains  the  analysis  of  a  mineral  purchased  by  Bev.  Pro- 
fessor Jellett  from  a  mineral  dealer  in  Switzerland.  Mr.  Jellett  sus- 
pected that  it  was  new,  and  his  suspicion  was  confirmed  by  Dr. 
Apjohn,  in  whose  laboratory  it  was  analyzed  by  one  of  his  pupils, 
Mr.  H.  Wright.  It  forms  a  species  of  crust  of  a  dull  greenish-yel- 
low colour,  on  the  surface  of  an  indurated  talc  schist,  which  contains 
brown  granular  garnets,  and  has  white  asbestos  adhering  to  it.  It 
scratches  quartz,  has  a  compact  fracture,  but  is  o(»nposed  of  nume- 
rous aggregated  prisms,  with  rhombic  bases,  the  angles  of  which  are 
60®  and  120^.  Its  specific  gravity  is  3.741.  The  composition  from 
two  analyses  is  represented  by  this  formula—. 

4 Si  Cb  +  2Fet  0|  +  5  Ca  0. 

To  reduce  this  to  a  rational  formula.  Dr.  Apjohn  first  consi- 
ders the  peroxide  of  iron  as  performing  the  part  of  a  base;  but 
in  this  case  it  would  be  necessary  to  admit  a  form  of  silicate  of 
lime,  for  which  there  is  no  analogy, — ^namely,  two  atoms  of  silicic 
acid,  combined  with  five  of  lime;  and  he  then  views  the  peroxide  as 
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an  aeid  similir  to  the  itomoiplioiis  fabsiuioe,  alnmniA,  when  the 
formula 

2  (OaO,2  Si  Os)+ 8  C«0,  2  ¥^0| 

is  obtained,  representing  a  compound  consisting  of  a  bisilicate  of 
lime  and  a  sub-setquiferrate  of  lime,  a  compound  which.  Dr.  Ap* 
John  considers,  may  be  readily  admitted,  as  it  has  numerous  analogies 
in  its  fiiTour.  This  new  mineral  Dr.  Apjohn  names  Jellettite,  in 
honour  of  the  distinguished  mathematician  who  submitted  it  to  him 
for  examination*  It  is  impossible  not  to  perceiye  in  this  analysis 
matter  for  very  interesting  speculation.  The  very  Amotion  which 
the  peroxide  of  iron  assumes  in  this  compound  is  remarkable,  and 
whilst  it  indicates  how  readily  nature  provides  for  aU  contingencies 
in  the  mineral  kingdom,  consequent  on  the  confused  mixture  which 
takes  place  under  the  varied  action  of  physical  forces,  it  also  shows 
that  every  combination  is  tied  dovm  by  the  most  definite  laws,  and 
conforms  to  fixed  types  of  mineral  species.  The  character  of  this  mi- 
neral as  an  incrustation  is  also  curious;  and  as  it  oocurs  on  a  rook 
admitted  by  all  geologists  to  be  metamorphic,  we  may  foirly  assume 
that  it  also  is  a  product  of  some  specific  action  on  the  talcose  rock, 
which  has  induced  a  new  interchange  of  chemical  affinities  between 
some  portion  of  its  elements.  It  would  be  well  in  every  such  case 
to  examine  the  rock  immediately  connected  with  the  crust,  as  well 
as  that  at  some  distance  from  it^  in  order  to  have  the  limit  of  the 
change,  if  such  has  ti^en  place. 

Before  turning  to  the  communication  of  Mr.  Mallet,  I  think  it 
right  to  dose  this  part  of  our  subject,  which  is,  in  some  degree,  of 
a  cosmical  character,  by  a  brief  notice  of  the  researches  of  Mr.  Hen- 
nessy,  as  published  in  the  Philosophical  Transactions.*  Mr.  Hen- 
nessy's  pi^>er  is  entitled  *'  Eesearches  on  Terrestrial  Physics.''  He 
justly  observes  that  little  has  been  done  in  maturing  or  improving 
the  hypothesis  by  which  the  figures  of  the  heavenly  bodies  are  the- 
oreticidly  explained  since  Clairaut  published  his  unrivalled  work  on 
**  The  Theory  of  the  Figure  of  the  Earth.*'  It  is  surprising  that  such 
should  have  been  the  case,  and  equally  so  that  geology  should  have 
gained  so  little  advantage  from  the  theory  of  fluidity,  a  circumstance 
which  Mr.  Hennessy  attributes  to  the  limited  view  taken  of  the  hy- 
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pothefiis, — namely,  in  considering  that  ^*  the  volnme  of  the  whole 
mass,  and  the  density  of  the  fluid,  have  not  been  changed  by  the  so* 
lidification  of  a  part  of  that  fluid," — a  restriction  which  Mr.  Hen- 
nessy  does  not  consider  entirely  consistent  with  what  is  known  of 
the  solidification  of  fluids. 

Having  examined  mathematically  the  general  questions  con- 
nected with  the  figure  of  the  earth  as  an  ellipsoid  of  revcdution, 
Mr.  Hennessy  enters  on  the  consideration  of  that  change  of  general 
conditions  which  would  result  from  the  refrigeration  or  consolida- 
tion of  a  mass  of  heterogeneous  substances  reduced  to  or  held  in  a 
fluid  state  by  intense  heat;  and  he  assumes  that  whilst  in  such  fu- 
sion chemical  action  would  take  place,  leading  to  the  formation  of 
various  compounds,  which,  according  to  their  densities  and  compres- 
sibilities, would  be  arranged  around  the  centre  of  gravity  of  the 
spheroid,  until  '*  at  length  the  mass  would  consist  of  a  series  of 
spheroidal  strata,  each  of  uniform  density  throughout  its  own  mass, 
and  having  that  density  expressible  as  a  function  of  its  axes.''  It 
does,  indeed,  appear  to  me  that  in  the  case  of  the  earth,  where  the 
figure  has  been  proved  to  be  that  of  the  ellipsoid  of  revolution, 
which  corresponds  to  that  of  a  fluid  in  motion  round  an  axis,  and 
where  the  variations  of  the  force  of  gravity  at  the  surface,  except  in 
cases  of  manifestly  local  disturbance,  correspond  also  to  such  a 
theory,  it  is  impossible  to  conceive  any  material  deviation  from  this 
supposed  regularity  of  internal  arrangement ;  whilst  the  fact  of  such 
comparative  regularity  in  the  force  of  gravity  proves  the  compara- 
tively small  thickness  of  the  sedimentary  and  variable  deposits  of 
the  external  portion  of  the  earth*s  crust.  Mr.  Hennessy  then  ex- 
plains his  views  of  the  changes  in  density  which  must  take  place  in 
the  circulation  of  the  strata  of  the  fluid  upwards  and  downwards, 
according  to  their  loss  of  temperature  above,  or  gain  of  temperature 
below.  But  here  I  must  suggest  caution,  as  it  does  not  appear  to 
me  that  we  know  sufficiently  of  the  process  of  refrigeration,  or  of 
that  of  fusion  in  bodies  which  only  attain  a  viscous  fluidity,  to  as- 
sume that  there  is  such  an  interchange  of  the  strata  of  different 
temperatures  as  is  observable  in  more  perfect  fluids.  It  is,  indeed, 
more  probable,  that  in  the  course  of  radiation  of  heat  through  a  vis- 
cous mass,  the  nucleus  has  imparted  its  heat  upwards,  and  has  be- 
come solid  as  well  as  the  crust;  and  if  this  be  so,  the  time  may  come 
when  the  whole  of  this  heat  shall  have  been  dissipated  into  space, 
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and  the  earth  shall  have  become  entirely  a  solid,  at  a  very  low  tem- 
perature*   May  we  not,  indeed,  imagine  that  the  partial  interrup- 
tion of  the  passage  of  heat  from  the  accumulation  of  badly  conduct- 
ing materials  may  have  produced  the  glacial  period  of  our  geological 
system,  and  that  the  consequent  accumulation  of  heat  having  at 
length  melted  these  substances  at  their  lower  portions,  the  tempe- 
rature has  again  risen,  or  perhaps  is  even  now  rising?     Such,  in- 
deed, appears  to  me  one  not  improbable  cause  of  the  variations  of 
climate  in  past  geological  epochs,  and  one,  too,  which  will  explain 
the  local  variations  in  deposits  of  the  same  epoch.     Mr.  Hennessy 
has  himself  considered  this  case  of  a  solid  nucleus  and  crust  with  a 
liquid  annulus ;  but  it  would  be  out  of  place  to  follow  him  here 
through  the  able  analysis  by  which  he  searches  for  truth  amidst 
the  difficulties  and  obscurities  of  geological  data;  and  I  shall  there- 
fore now  content  myself  with  stating  one  remarkable  result  at  which 
he  has  arrived,  namely,  that  admitting  the  theory  of  a  consolidated 
crust,  the  least  possible  thickness  of  that  crust  cannot  be  less  than 
1 8  miles,  or  more  than  about  600,  — a  result  which  appears  to  me  very 
consistent  with  geological  observations,  and  with  a  deduction  I  had 
arrived  at  from  other  considerations,  as  it  appeared  to  me  not  necessary 
to  assume  a  much  greater  depth  than  100  miles  for  any  igneous 
product  with  which  we  are  acquainted.    Mr.  Hennessy  has  also 
shown  that  the  original  or  fluid  ellipticity  of  the  earth  was  less  than 
its  present  ellipticity ;  and  I  have  little  doubt,  therefore,  that  he 
wUl  hereafter  be  able  even  to  reconcile  the  supposed  form  of  Mars 
to  the  theory  he  has  adopted,  and  that,  too,  without  any  hypothesis 
more  arbitrary  than  the  one  which  our  learned  Secretary  has  been 
obliged  to  assume  in  order  to  make  it  conform  to  the  solid  theory. 
He  has  also  shown  mathematically  that  there  must  be  great  friction 
at  the  junction  of  the  crust  and  liquid  nucleus;  and  further,  that 
the  evolution  of  gases  from  the  strata  diminishes  as  the  thickness  of 
the  crust  increases, — ^results  which  to  me  appear  quite  in  conformity 
with  observed  facts,  as  the  former  evolution  of  chlorine,  iodine, 
bromine,  &c.,  must  have  been  very  great,  if  we  judge  of  it  from  the 
amount  of  their  products  in  combination  in  all  parts  of  the  earth. 

In  judging  of  the  value  of  the  researches  and  deductions  of  Mr. 
Hennessy,  it  is  right  to  remember  that  Mr.  Hopkins  has  come  to 
very  different  conclusions  in  the  second  and  third  series  of  his  Re- 
searches, published  in  previous  volumes  of  the  Philosophical  Tran- 
VoL.  V.  Pabt  2.  U 
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sactions,  as  to  the  least  possible  thickness  of  the  crust  of  the  earth, 
making  it  from  thirty  to  forty  times  as  great  as  that  deduced  by 
Mr.  Hennessy;  and  as  Mr.  Hopkins's  reasonings  are  founded  on  the 
necessity  of  reconciling  this  thickness  to  the  various  astronomical 
phenomena  exhibited  by  the  Earth  in  its  rotation  round  its  axis  and 
revolution  round  the  Sun,  it  is  evident  that  the  hypothetic  assump- 
tions of  Mr.  Hennessy  must  be  carefully  investigated,  not  merely  as 
regards  their  probability  per  se,  but  also  in  respect  to  their  harmony 
with  great  general  results,  before  they  can  be  received  as  a  safe 
foundation  for  cosmical  deductions. 

Before  leaving  this  higher  branch  of  physical  geology,  I  must 
regret  that,  not  having  seen  in  print  the  second  part  of  Mr.  Mal- 
let's Report  on  Earthquakes,  I  cannot  give  that  analysis  of  it  which 
its  great  merits  require.  I  may,  however,  observe,  that  I  cannot 
see  in  the  distribution  of  volcanic  vents,  as  described  by  him,  from 
the  authority  of  various  writers,  any  argument  against  the  theory 
of  elevation  of  mountain  chains  advocated  by  M.  Elie  De  Beaumont 
If  placed  on  a  map,  and  united  by  a  line  extending  continuously  one 
from  another,  they  may,  indeed,  seem  to  indicate  spiral  or  circular 
lines;  but  no  one,  I  am  sure,  would  for  one  moment  consider  that 
the  axes  of  disturbance  assumed  such  strange  directions.  The  vol- 
canic vents  are,  on  the  contrary,  situated  more  probably  on  each  side 
of  an  axis  of  disturbance,  or  in  an  area  of  disturbance,  and  may  as- 
sist us  in  discovering  that  axis,  though  they  do  not  actually  mark 
it  out  Two  different  kinds  of  talent  are  valuable  in  geological  re- 
search,— that  of  patient  elucidation  of  principles,  so  powerfully  ex- 
ercised by  our  esteemed  member,  and  that  of  philosophical  generali- 
zation, so  eminently  possessed  by  M.  De  Beaumont.  Let  both  be 
applied,  but  let  neither  be  undervalued  nor  neglected. 

I  must  now  turn  to  a  subject  painful  to  myself, — ^namely,  the 
complaint  %vbich  my  friend  Mr.  Mallet  has  made,  that  from  ^'an 
imperfect  knowledge,  apparently,  of  what  the  precise  nature  of  his 
views  were,**  I  have  unjustly  denied  to  him  the  merit  of  originating 
a  peculiar  theory  of  the  movement  of  detritic  masses,  and  of  their 
effects  in  grooving  of  rocks,  &c  Assuredly  I  should  feel  ashamed 
were  it  possible  for  me  to  do  injustice  willingly  to  one  so  gifted  and 
so  honoured  as  my  friend  and  fellow-labourer;  but  I  must  repeat, 
that  my  own  conception  of  his  original  ideas  on  this  subject,  and,  I 
may  add,  the  conception  of  some  of  our  most  able  members,  was. 
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that  Mr.  Mallet's  theory  referred  to  the  movement  of  semifluid  masses 
of  mud,  gravel,  4&c,  over  the  dry  land,  being,  therefore,  analogous 
to  land  slips;  and  I  think  the  term  *'mud  glaoiers"  oould  have  no 
other  reasonable  application.  In  such  a  mind,  however,  as  that  of  my 
friend,  other  ideas  may  doubtless  have  been  floating,  though  not  as 
yet  fixed  and  reduced  to  order;  but  when  we  remember  that  he 
never  reduced  his  ideas  into  such  a  shape  as  permitted  their  publi- 
cation either  in  our  own  Journal  or  elsewhere,  it  would,  I  think,  be 
a  dangerous  precedent  to  allow  that  the  mere  expression  of  these 
first  thoughts  was  to  act  as  a  bar  against  the  research  of  others,  or 
to  entitle  their  author  to  claim  the  discoveries  even  founded  upon 
them.  When  I  spoke  in  my  paper  on  Bantry  Bay  of  the  extreme 
probability  that  the  scratches  on  the  rocks  I  there  described  had 
been  made  by  pebbles  moving  in  and  with  the  great  mass  of  boulder, 
I  expressed  only  a  fact,  not  a  theory,  though  I  certainly  had  my 
own  speculative  opinions  on  the  subject  My  argtunents,  therefore, 
on  the  point  of  originality  were  not  personal  as  regards  myself,  but 
were  just  as  regards  the  able  writers  who  had  discussed  the  subject 
of  the  movement  of  detritus,  whether  on  the  dry  land  or  under 
water.  Mr.  Mallet  has  now  explained  (Jtme  11,  1851}  his  theory, 
in  the  following  manner.  Assuming  that  the  rocky  skeleton  of  the 
earth  has  been  gradually  nused  up  with  a  coating  upon  it  of  detri- 
tal  matter,  he  asserts  that  this  matter  will  be  gradually  passed  do¥m- 
wards  from  the  higher  la^ds  by  the  formation  of  successive  lines  of 
temporary  coast  beaches  trithin  the  limits  of  wave  and  tidal  action, 
and  *^  that  successive  slippages  or  slidings  out,  en  masse^  of  loose 
materials,  such  as  sand,  mud,  gravel,  or  earth,  often  bearing  large 
boulders,  will  continually  take  place  along  every  such  coast,  at  the 
steep  taluses  formed  along  them  by  the  tidal  or  wave  action;*'  and 
the  distribution  of  these  materials  '*  will  again  produce  other  simi- 
lar slippages  imder  water,  and  produce  upon  the  subjacent  rocks  the 
phenomena  of  scratching,  furrowing,  rounding,  &C.,"  and  **  simulate 
all  the  principal  traces  of  glacial  action,  for  which,  and  for  evi- 
dence of  a  supposed  arctic  or  glacial  period,  I  consider  they  have 
been  frequently  mistaken."  It  is  to  such  movements  of  detritus 
that  Mr.  Mallet  now  says,  **  he  first  gave  the  name  of  mud  glaciers," 
— ^that  is  to  say,  *'  to  masses  of  slipping  materials  whether  tmder 
water  or  above  water.**     Further,  Mr.  Mallet  states,  as  a  o(»rollary 

to  bis  first  proposition — "  that  aroimd  all  the  existing  coasts  the  for- 
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matioD  of  such  masses  of  loose  materials,  and  their  contiuuons  or 
intermittent  slippages,  are  in  daily  progress,  and  that  the  grooving 
and  farrowing  of  rocks  beneath  is  now  taking  place  thereby,  and 
the  transport  within  such  masses  of  large  boulders  detached  from 
sea-cliffs,  which  are  thus  gradually  transferred  into  deep  water,  and 
often  to  vast  distances  over  the  floor  of  the  ocean,  whence  they  would 
emerge,  and  be  left  isolated,  if  at  a  future  time  such  floor  should 
become  dry  land."  I  need  not  follow  Mr.  Mallet  further  than  to 
state  that  he  represents  denudation  not  as  the  result  of  any  debacle 
such  as  a  sweeping  away,  but  as  a  cutting  away  by  current  action, 
and  the  movement  of  the  mass  ^'  bodily  hjAvisa  tergo, — namely, 
the  weight  of  the  mass  itself  of  loose  materials  acting  as  a  semi- 
fluid or  plastic  body,  bearing  and  carrying  along  with  it  included 
boulders,  stones,  &c." 

Such,  then,  is  the  theory  of  Mr.  Mallet,  as  now  proposed.  The 
facts  are  undoubted,  and  must  have  been  observed  by  every  one 
who  ever  looked  upon  a  sea- coast  on  which  the  sea  was  encroaching; 
but  are  they  adequate  as  a  cause  to  account  for  the  grooving  of 
rocks  and  the  movement  of  boulders?  Has  any  one  ever  observed 
scratches  or  grooves  produced  by  land  slips,  or  by  mud  debacles  on 
land?  and  is  it  probable,  therefore,  that  any  semifluid  mass  slip- 
ping down  under  water  could  produce  such  efi^ects?  Is  the  removal 
of  matter  by  the  action  of  currents,  so  often  observed  and  recorded 
in  our  tidal  rivers,  conducted  in  this  way,  and  is  it  not  rather  by 
the  falling  in  of  the  top  so  as  to  produce  a  bank  towards  the  wave? 
Much  use  may,  doubtless,  be  made  by  the  geologist  of  such  move- 
ments, and,  doubtless,  both  land  and  coast  slips,  combined  with 
Bhids  of  banks,  have  occurred  at  all  geological  epochs ;  but  I  think 
few  will  recognise  in  this  agency  a  cause  which  will  account  for  the 
removal  of  massive  boulders  and  the  distribution  of  detritus  over 
lines  200  or  300  miles  long,  or  even  for  the  formation  of  the  grooves 
and  scratches  of  rocks  which  often  occur  in  positions  which  cannot 
be  reconciled  to  such  a  theory.  If  Mr.  Mallet  had  gone  oi^  step 
further,  he  would  have  included  the  speculation  present  in  my  mind, 
and  it  is  even  probable  that  he  did  intend  to  do  sa  That  view  is  this : 
that  such  masses  of  matter  could  only  produce  such  results  by  their 
motion  when  consolidated  by  great  pressure,  and  hence,  that  when 
by  internal  disturbance  undulations  of  the  deep  sea-bottom  were 
formed,  the  consolidated  mass  might  slip  along  the  now  inclined  sur- 
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face,  and,  holdiDg  firm  the  imbedded  pebbles,  groove  the  subjacent 
rocks.  Such  masses,  also,  might  be  firm  enough  to  hold  boulders 
on  their  surface,  which  assuredly  they  never  could  do  when  semifiuid 
along  a  sea-coast.  Even  this  modification  or  extension  of  Mr.  Mal- 
let's is  only  sufficient  to  account  for  some  peculiar  cases  of  grooving, 
and  not  for  the  more  general  phenomenon.  Mr.  Mallet's  reputation 
is  too  high,  from  researches  of  a  truly  original  character,  to  require 
any  support  from  so  uncertain  a  theory. 

It  does  not,  indeed,  appear  possible  to  limit  the  number  of  for- 
mative and  modifying  causes  which  have  acted  from  time  to  time  in 
producing  the  results  we  now  observe  in  the  present  condition  of 
^e  surface  of  our  planet  Something  new  may  be  discovered  from 
the  observation  of  almost  every  local  phenomenon.  M.  Le  Ckflonel 
Joaquin  Acosta  has  in  this  manner  studied  the  curious  mud  volca- 
noes of  South  America,  and  communicated  very  interesting  informa- 
tion respecting  them.*  It  appears  from  his  statement  that  the  gas 
issuing  from  these  volcanoes  is  not,  as  Humboldt  supposed,  nitrogen, 
but  carburetted  hydrogen,  having  a  bituminous  odour,  which  it  de- 
rives from  the  petroleum  which  oozes  out  at  the  surface  of  the  mud. 
Ck>lonel  Acosta  considers  the  mud  volcanoes  of  Turbaco  as  con- 
nected with  the  great  phenomenon  of  mud  volcanic  vents  so  fully 
developed  on  the  coast  of  the  province  of  Carthagena,  and  having  as 
a  focus  the  volcano  of  Cralera  Zamba.  Colonel  Acosta  had  previously 
described  the  destruction  of  the  Trachytes  of  Ruiz,  and  the  mud  inun- 
dations of  the  central  Ck)rdillera,  and  he  now  states,  that  on  de- 
scending the  Madalena  he  satisfied  himself  that  the  mud  of  various 
great  inundations  of  this  volcanic  character  had  been  consolidated 
at  successive  epochs  along  the  course  of  that  river.  It  is  in  this 
manner  that  the  ordinary  superficial  gravel  or  drift  has  been  co- 
vered over  by  a  trachy  tic  conglomerate.  M.  Acosta  promises  a  chart 
of  the  Madalena,  in  which  these  curious  deposits,  which  diminish  in 
extent  as  the  river  approaches  the  sea,  will  be  exhibited  and  ex- 
plained ;  and  I  cannot  but  anticipate  much  instruction  from  it,  as 
there  can  be  little  doubt  that  similar  eruptions  and  deposits  have 
occurred  at  many  past  geological  epochs. 

In  turning  now  to  the  organic  branch  of  geology,  I  feel  that  I 
should  not  be  justified  in  dwelling  long  upon  it,  as  the  labours  of 

*  Annales  de  Chcmie,  Janiutry,  1852. 
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our  Society  haye  not  been  directed  towards  ita  extension  or  eluci- 
dation during  the  present  session.  It  is  impossible  to  repeat  too  often 
my  expression  of  regret,  that  a  branch  of  inquiry,  which  is  so  essen- 
tial to  the  determination  of  individoalitj  in  formations,  should  have 
been  thus  neglected,  or  my  hope  that  the  charms  of  cosmical  specu- 
lations, even  though  they  may  be  founded  on  sound  analytical  de- 
ductions, will  not  much  longer  seduce  our  members  from  the  in- 
vestigation of  the  laws  of  organic  creation. 

In  my  Address  of  last  year  I  drew  your  attention  to  the  mono- 
graph of  Permiui  Fossils  by  Mr.  King.  This  geological  system  or 
formation  deserves  some  further  remarks,  as  it  affords  another  ex- 
ample of  the  sucoessful*generalization  of  Sir  R.  I.  Murchison,  only 
second  in  its  importance  to  his  still  more  remarkable  Silurian  sys- 
tem. It  is  well,  however,  that  we  should  first  clearly  understand 
the  characteristics  which  ought  to  be  required  in  every  gec^ogical 
system,  and  these  are,  that  both  the  physical  and  organic  conditions 
should  be  represented.  So  long  as  the  apparently  insignificant  de- 
posits of  the  German  Zeohstein  and  English  Magnesian  limestone 
coxdd  alone  be  quoted  as  evidences  of  a  distinct  epoch  in  the  history 
of  creation,  it  would  have  been  rash  to  attempt  the  establishm^it  of 
a  system ;  but  when  Sir  R.  Murchison  discovered  in  Russia  exam- 
ples of  the  varying  results  of  the  several  forms  of  action  which  must 
ever  be  simultaneously  at  work  on  the  earth's  surface^  and  lead  to 
corresponding  deposits,  it  was  manifestly  safe  to  attempt  a  great 
generalization,  and  to  include  these  partial  deposits  in  one  great 
system.  Sir  R.  Murchison  did  this,  as  he  had  previously  done 
in  respect  to  the  Silurians,  and  now  the  Permian  system  has  been 
adopted  by  all  geologists.  Dr.  Moritz  von  Griineweldt*  has,  in 
papers  read  before  the  Greological  Society  of  Berlin,  contributed  some 
very  interesting  additions  to  our  knowledge  of  this  formati<m.  Yon 
Dechen  had  previously  stated  that  the  Zechstein  continued  into 
Silesia  on  the  north  slope  of  the  Riesengebirge,  and  Dr.  Moritz 
has  now  described  the  fossils  collected  there  by  himself  and  Profes- 
sor Bey  rich.  He  justly  observes  that  in  this  formation,  as  in  every 
other  formation,  local  variations  in  the  fauna  must  be  expected,  for 
were  it  not  so,  the  conditions  of  the  ancient  world  must  have  dif 
fered  entirely  from  those  of  the  present;  or,  in  other  woitls,  nature 

*  Journal  of  the  Berlin  Geological  Society,  May,  June,  July,  ISol. 
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must  have  acted  then  according  to  different  laws  than  those  by  which 
she  is  now  regulated, — an  hypothesis  which  finds  no  support  from 
the  observation  of  facts.  Making  allowance,  then,  for  this  natural 
difference,  the  fauna  of  the  world  at  this  remote  ^>och  exhibits  a 
very  striking  similarity  at  the  three  points  of  observation,  Russia, 
Silesia,  and  England,  which  appear  to  have  fallen  either  on  the  mar- 
gin of  the  Permian  sea,  or  on  some  shoal  adjacent  to  its  shore.  The 
numbers  examined  and  identified  by  Dr.  Moritz  were-* 

Cephalopoda. — One  species,  conmion  to  Russia,  Silesia,  and 
England. 

Gastsrofoda. — Two  species,  common  to  Silesia  and  England. 

CoMCHiFSSA. — Six  spedes,  common  to  Silesia  and  England,  of 
which  three  species  are  common  also  to  Russia. 

Bbachiopoda. — Productus  horndus,  England,  Silesia,  and  Po- 
land; Terebratula  elongata,  common  to  Russia,  Silesia,  and 
England. 

Cbihoids. — Cyathocrinus  ramosus,  common  to  England  and 
Germany, 

Bstosoa. — Two  species,  common  to  England  and  Grermany. 

Polyps. — One  species,  Germany. 

It  is  manifest  that  so  far  as  these  limited  data  of  comparison  per- 
mit us  to  judge,  the  analogy  of  the  fauna  of  Permian  Germany  was 
nearer  to  the  English  than  to  the  Russian  type  of  the  epoch,  though 
at  the  same  time  there  is  ample  evidence  of  its  close  relation  to  that 
of  Russia.  I  may  here,  perhaps,  with  advantage  make  some  few  re- 
marks on  the  use  of  these  geographical  terms,  Permian,  Silurian* 
dsa,  for  the  designation  of  geological  formations.  It  appears,  in- 
deed, to  be  a  very  wise  arrangement,  as  it  points  at  once  to  a  typi- 
cal district  in  which  such  formation  has  been  found  fully  developed, 
and,  in  consequence,  has  been  there  studied  with  advantage.  The 
practice  is  every  day  gaining  ground,  and  M.  Alcide  d'Orbigny  has 
in  consequence  given  such  geographical  names  to  all  the  subdivi- 
sions of  both  the  oolitic  and  the  cretaceous  systems.  To  make  the 
method,  however,  really  valuable,  it  must  be  remembered  that  the 
importance  of  the  district  itself,  in  any  other  than  a  geological 
sense,  has  nothing  to  do  with  the  question,  and,  consequently,  that 
the  system  of  Siluria  may  be  reasonably  extended  over  Cambria  or 
Wales,  and  that  of  Permia  over  Germany  and  England.  There  is, 
indeed,  no  logical  inconsistency  in  this,  for  whatever  may  be  the 
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present  relative  geographical  importance  of  districts,  by  the  geolo- 
gist their  value  must  be  determined  by  the  comparative  development 
of  their  organic  inhabitants  at  that  ancient  epoch  which  may  be  the 
subject  of  study.  The  propriety,  therefore,  of  extending  the  load 
names  of  Bath,  Kimmeridge,  &c,  where  some  peculiar  fauna  has 
been  studied  with  advantage  (though  they  may  not  be  so  harmo- 
nious as  those  of  Siluria  and  Permia),  over  continental  districts  of 
probably  greater  geographical  extent  and  importance,  will  not,  I 
think,  be  disputed  by  any  modern  geologists. 

The  **  Traite  Elementaire  de  Conchyliologie'^  of  M.  Deshayes, 
which  promised  to  be  so  valuable  an  auxiliary,  both  to  the  pure 
conchologist  and  to  the  geologist,  has  been  again  resumed,  after  a 
long  suspension,  in  consequence  of  the  author^s  absence  in  Algeria. 
The  last  part  begins  with  the  important  family  "  Cardiaceas," 
which  M.  Deshayes  still  restricts  to  the  genera  Cypricardia,  Isucar- 
dia,  and  Cardium,  as  he  had  done  in  **  L* Encyclopedic  Methodique.*' 
After  pointing  out  the  erroneous  extension  of  this  family  by  some 
writers,  and  its  equally  erroneous  restriction  by  others,  he  quotes 
the  authority,  in  terms  of  justly  merited  praise,  of  Professor  Ed- 
ward Forbes  and  Mr.  Hanley : — '*  In  their  excellent  work,'*  he  says, 
^*  on  the  Mollusca  of  Great  Britain,  they  have  been  led  by  similar 
facts  to  the  same  conclusions ;  and  there  is  every  reason  to  believe 
that  their  opinion  will  be  confirmed  in  proportion  as  observations 
shall  be  multiplied."     In  approaching  a  family  so  familiar  to  us  in 
our  existing  fauna,  we  appear  to  be  entering  on  known  ground ;  and 
every  species  we  meet  becomes  interesting,  as  it  admits  of  a  direct 
comparison.    Commencing  with  the  genus  Cypricardia,  M.  Deshayes 
points  out  that  though  the  hinge  may  in  living  species  be  always 
trusted  as. a  sufficient  character,  the  modifications  from  age  being 
slight,  it  cannot  be  trusted  in  the  examination  of  fossil  species,  of 
which  many,  having  no  teeth,  exhibit  all  the  internal  peculiarities 
which  mark  a  similarity  of  structure  in  the  more  important  organic 
elements.     Although,  however,  this  view  of  the  superior  impor- 
tance of  the  more  purely  zoological  characters  is  quite  in  accordance 
with  the  philosophic  systems  of  modern  zoologists,  it  would  be  un- 
wise to  overlook  so  great  a  variation  in  the  structure  of  the  hinge 
of  the  shell,  and  not  to  draw  from  it,  as  a  conclusion,  that  the  change 
from  a  condition  in  which  there  were  no  teeth  to  one  in  which  the 
teeth  are  strong  and  highly  developed,  at  least  points  out  some  pe- 


193 

culiar  adaptation  to  circnmstaiices  which  have  undergone  a  similar 
variation.  In  the  genus  Cypricardia  M.  Deshayes  places  the  greater 
number  of  the  fossil  species  of  Sanguinolaria,  and  powerfully  con- 
tends against  the  opinions  of  M.  D'Orbigny,  who  has  allocated  many 
of  them  to  his  genus  Lyonsia.  The  species  he  thus  distributes: — 
To  the  Lower  Silurian  he  gives  seven,  some  of  which  have  been 
found  in  America,  some  in  Russia,  and  one  only  in  England ;  and  to 
the  Upper  Silurian  twelve  species,  six  of  which  have  been  described 
by  Mr.  Hall  in  his  *'  Paleontology  of  the  State  of  New  York ;"  five 
have  been  found  in  England,  including  the  Cypricardia  impressa  of 
Phillips,  which  extends  into  the  Devonian;  and  one,  the  C  inflata  of 
Eichwald,  which  was  first  discovered  in  Russia^  but  has  since  been 
found  in  Belgium  and  England  in  the  same  zoological  position.  The 
Devonian  is  very  rich  in  species,  twenty- two  having  been  described, 
in  which  number  nine  Sanguinolarise  of  Goldfuss  are  included. 
They  are  spread  over  America,  Russia,  Germany,  and  England; 
some  species,  such  as  Cypricardia  cywhafarmiay  being  common  to 
England  and  Russia,  whilst,  on  the  contrary,  not  one  appears 
to  have  passed  the  ocean  from  America  to  Europe,  as  has  been 
observed  in  species  of  other  genera.  The  Cypricardia  striata 
{Sanguinolaria  striata^  Munster)  passes  from  the  Devonian  to  the 
Carboniferous,  having  been  found  simultaneously  in  the  Eifel,  and 
at  Vis^,  in  Belgium.  Thirteen  species  have  been  recorded  from  the 
Carboniferous,  the  greater  number  from  BelgiuuL  Of  these,  four 
species  are  peculiar  to  England  and  Ireland,  and  three  deserve  espe- 
cial notice,  as  they  extend  from  Belgium  to  England,  namely,  C, 
paraUdOy  C.  squamifera^  and  C.  rhombea^  the  latter  being  also  com- 
mon to  Russia.  M.  Deshayes  also  suggests  that  the  shells  of  Aus- 
tralia, collected  by  Mitchell  and  Strzelecki,  and  described  by  Sow- 
erby  under  the  generic  names  Megadesmus,  Pachydomus,  Ofthonota, 
Euridesmus,  and  AUorisma,  should  be  placed  in  this  genus,  the 
thickness  of  the  ligament  not  being  a  sufficient  character  to  esta- 
blish generic  distinction.  At  this  geological  stage  the  genus  ap- 
pears to  have  been  curtailed  in  its  development,  as  the  Permian  has 
produced  only  one  species,  the  Cypricardia  bicarinataof  Keyserling; 
and  the  Musckelkalk  (of  the  Trias),  usually  so  rich  in  fossils,  also 
only  one,  according  to  Deshayes,  the  C,  gregaria^  although  M.  D'Or- 
bigny  admits  four  species. 

In  the  Oolitic  formation — a  series  of  formations — the  number 


194 

of  species  rises,  to  nineteen,  or  rather  to  twenty-two,  including 
the  three  new  species  which  IL  De^yes  now  describes  for  the 
first  time.  Six  species  are  pecoliar  to  the  Lias  of  France  and 
Germany,  and  one  species,  the  C  tereOy  appears  confined  to  the  Li«B 
of  Lorraine;  seven  species  are  found  in  the  lower  Oolite, — namelj, 
two  in  England,  one  in  Germany,  and  four  in  France;  and  of 
the  latter,  the  C  cordifanms  of  Deshayes  has  so  wide  an  exten- 
sion as  to  characterize  the  deposit,  having  been  collected  in  Nor- 
mandy and  Lorraine.  M.  D'Orbigny  has  discovered  one  specaes  in 
the  **  Bathonian  section''  (the  Bath  Oolite) ;  two  other  species  extend 
from  the  middle  Oolite  to  the  lower  portion  of  the  *'  Oxfordian  aeo- 
tion ;".  three  speoi^^being  cited  in  this  latter  section ;  and  M.  Deshajes 
points  attention  to  Vieux  Saint  Bemi  as  a  locality  where  its  foeails 
can  be  studied  to  the  best  advantage.  Two  species  are  known  from 
the  Coral  Bag,  having  been  described  by  M.  Bruguiere,  in  his  w(»k 
on  the  Geology  of  the  Department  of  the  Meuse* 

The  Chalk  is  very  poor  in  species,  having  yielded  not  more  than 
one  or  two  species,  and  Professor  Edward  Forbes  has  described  one, 
C  undtdatOf  from  the  Greensand.  The  Tertiary  strata  are  also  very 
poor,  four  species  having  occurred  in  the  lower  Tertiaries,  one  of 
which,  the  C.  peeUnifera^  has  been  found  both  at  Barton  and  in 
Belgium;  and  two  others  are  peculiar  to  the  Paris  Basin;  ^wo  spe- 
cies in  the  Miocene  of  Europe,  as  described  by  IL  Gratebup;  and 
one  in  the  Miocene  of  North  America,  the  C,  arata  of  Mr.  Con- 
rad; and  three  species  in  the  upper  Tertiaries,  each  of  which  has  its 
living  representative, — ^namely,  Cypricardia  coratUophaga  (I^unk.); 
fossil  in  Sicily,  Italy,  and  the  neighbourhood  of  Bordeaux  and 
Dax;  living  in  the  Mediterranean,  C  ifisefiif^rraitea  (Desh.),  allied  to 
the  preceding,  but  always  more  wide  and  short;  it  is  lithophagous; 
fossil,  it  occurs  in  Italy  and  at  Navarino,  where  it  was  disoovered 
by  IL  Jeangerard;  Cypricardia  oblonga^  Chama  dbhnga  (Linn.); 
fossil  in  the  recent  Tertiaries  of  Egypt;  living  in  the  Bed  Sea  and 
Indian  Ocean. 

It  is  thus  that  this  genus  was  at  a  high  state  of  development  at 
the  very  earliest  epochs  of  the  earth*s  organic  history ;  became  then 
suddenly  restricted  to  a  very  small  number  of  species,  but  continued 
to  exist  up  to  our  present  creation,  in  which,  however,  it  is  repre- 
sented by  only  seventeen  species. 

In  contemplating  these  very  remarkable  variations  we  must  not 
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forget  the  remark  I  have  made  at  the  outlet, — ^that  the  early  type 
of  the  genus  was  found  in  sheUs  which  had  toothless  hinges,  and 
the  recent  type  in  those  which  have  fully  developed  teeth ;  so  that 
it  would  appear  that  there  really  is  a  very  strongly  marked  line  of 
demarcation  between  the  ancient  fossil  and  the  reoent  shelb;  the 
genus  having  been  renewed  on  a  new  type  of  structure. 

The  geaans  Isocardia  first  appears  in  the  Devonian  strata,  from 
which  eight  species  have  been  obtained;  one,  Isocardia  loiMitt, 
having  been  discovered  in  Russia  by  M.  de  Vemeuil,  and  the  others 
in  Germuiy  and  England.  The  Carbcmiferous  strata  have  supplied 
three  species:  two  from  Belgium,  and  one,  /.  oblonga  of  Sowerby, 
common  to  Ireland,  En^and,  and  Belgium,  and  therefore  charac- 
teristic of  the  formation. 

The  MuicheUcaik  (Trias),  including  the  formerly  disputed  beds 
of  Saint  Cassian,  in  the  Tyrol,  has  yielded  nine  species,  all  from  that 
once  celebrated  locality. 

The  genus  now  diminishes  for  a  time  in  importance,  four  species 
alone,  and  all  of  them  not  restricted  to  this  particular  section,  hav* 
ing  been  obtained  from  the  Lias;  nine  from  the  lower  Oolite,  some 
of  them  being  of  doubtful  relation  to  the  genus ;  four  species  from  the 
great  Oolite,  one  of  which,  the  /•  rostrata  of  Sowerby  (not  Goldfuss),  is 
common  to  Gernuaij  and  England ;  eleven  species  from  the  Oxfordian 
beds  of  various  parts  of  Europe,  of  which  /.  tenera  of  Sowerby  b 
common  to  France,  England,  and  Switzerland.  One  species  only 
has  been  satisfactorily  determined  frt>m  the  Coral  Bag,  and  one  from 
the  Sammeridge  section.  The  Chalk  has  yielded  nineteen  species, 
and  the  Greensand  four;  and  the  Isocardia  cretacea  of  Goldfuss 
deserves  especial  notice,  having  been  found  in  Grermany,  England, 
and  recently  by  Mr.  Sharpe  in  Portugal.  The  Tertiary  strata  are 
less  rich  in  species,  as  they  have  only  yielded  fourteen  species,  in- 
cluding the  still  living  /.  cor.  The  /.  sulcata  of  Sowerby  is  peculiar 
to  the  London  clay,  and  the  /•  Parisimsis  to  the  calcaire  grossiere 
of  the  Paris  Basin;  the  /.  crassa  is  common  to  the  Crag  of  England 
and  Belgium,  and  the  /.  msUca  of  Conrad  is  the  American  repre- 
sentative of  /.  cor»  Of  recent  species,  the  /.  cor.  alone  is  found  fossil ; 
it  first  appears  in  the  Crag  of  England  and  Belgium,  and  in  the 
more  recent  Tertiaries  of  Italy,  Sicily,  the  Morea,  Cephalonia,  Al- 
geria, and  Perpignan. 

The  genus  Cardium  is  one  of  the  most  important  and  widely 
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diffused  in  Dature,  and  is  retained  by  M.  Deshayes  as  it  was  left  by 
Linnseus,  Bruguiere,  and  Lamarck;  the  subsequent  dismember- 
ment into  the  genera  Cardissa,  Pleurorynchus,  &c.,  being  in  his 
opinion  unjustified  by  true  zoological  characters.  Of  this  genus, 
150  living  species  have  been  described,  and  about  500  fossil  species 
have  received  distinctive  names,  though,  without  doubt,  a  very 
large  number  of  them  are  only  multiplications  of  the  same  species 
under  the  same  name,  an  evil  far  too  common  in  palsontological 
works.  The  genus  commences  in  the  Silurian  with  twdve  dimi- 
nutive species,  six  of  which  (referred  by  Mr.  Hall  to  the  genera 
Edmondia  and  Cardiomorpha),  are  from  the  Trenton  limestone  of 
North  America,  and  six  from  the  Silurian  strata  of  England,  Swe- 
den, and  Germany.  By  a  singular  phenomenon,  not  often  repeated, 
the  genus  suddenly  expands  in  the  Devonian  into  seventy-nine  spe- 
cies, or,  including  two  or  three  species  common  to  the  Silurian  and 
Devonian,  into  eighty-one  or  eighty-two.  Many  of  these  species  ap- 
pear to  be  very  local,  and  though  forty-eight  species  have  been  dis- 
covered in  the  Devonian  district,  which  extends  into  the  Rhenish 
provinces,  into  Bavaria,  Westphalia,  and  Saxony,  few  of  them  have 
any  lateral  extension.  Of  exceptions,  M.  Deshayes  cites  C,  semi- 
striatum  (Goldfuss)  common  to  Bavaria  and  Northern  Russia,  and 
C.  glabrufn,  extending  from  Bavaria  to  Bohemia,  whilst  C  daihrahum 
is  as  yet  peculiar  to  the  Asturias. 

Four  Devonian  species  are  repeated  in  the  Carboniferous  strata, 
and  twenty  other  species,  bring  the  total  number  to  twenty -four. 
One  of  the  most  remarkable  species  is  the  Cardium  Hihemkum  of 
Sowerby,  which  exhibits  so  abnormal  an  external  form  as  to  have 
led  to  the  formation  of  the  genus  Conocardium  by  Munster,  the  ge- 
nus Pleurorynchus  by  Phillips;  and  to  this  peculiar  form  belong 
no  less  than  ten  species,  including  the  Ccardium  Uralicum  of  De 
Vemeuil,  which  is  peculiar  to  Russia,  and  the  Irish  species,  (7.  infia^ 
turn  and  C.  eduUforme^  described  by  M^Coy.  After  the  Carboni- 
ferous epoch,  this  genus,  which  had  yielded  one  hundred  and  eleven 
species,  almost  disappears,  not  one  having  as  yet  been  recorded  in 
the  Zechstein,  and  only  one  in  the  Trias  (Muschelkalk).  In  the 
Oolitic  series  of  formations,  the  genus  becomes  again  developed; 
in  the  Lias,  nine  species  have  been  discovered,  one  of  which,  the 
Cardium  multicostatum  of  Phillips,  requires  a  new  name^  as  Broc- 
chi  had  previously  appropriated  that  name  to  a  Tertiary  species. 
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and  that  of  suh-multicoslatum,  given  by  D'Orbignj,  appears  to  M. 
Deshayes  objectionable.  In  the  lower  Oolite  five  species  have  been 
found,  one  of  which,  C  cognatum  (Phillips),  is  common  to  England 
and  Germany ;  and  another,  the  C,  citrinoideum  (Phill.),  after  ap- 
pearing in  England  in  one  bed,  re-appears  in  France  in  another 
more  elevated  in  the  series.  From  the  great  Oolite  twelve  species  have 
been  obtained,  and  from  the  Ozfordian  section  six ;  of  which  the  C, 
concinnum  of  De  Buch  has  been  found  in  Russia,  England,  Scotland, 
and  France.  The  CJoral  Rag  has  yielded  nine  species,  including 
two,  C  cyreniforme  of  Buvignier,  and  (7.  intextum  of  Munster,  which 
came  up  to  it  from  the  subjacent  section.  The  upper  Oolite  has  pro- 
duced only  one;  and  the  Kimmeridge  of  the  Meuse  several.  Here 
again,  another  series  of  more  than  forty  species  disappears,  but  in  the 
Cretaceous  formation  the  genus  becomes  again  fully  developed ;  the 
lower  Greensand  yielding  twelve  species ;  the  Gault  four,  including 
one  which  comes  up  from  the  lower  Greensand;  the  upper  Green- 
sand  twelve;  and  the  Chalk  more  than  thirty. 

From  the  lower  Tertiaries  thirty-two  species  of  Cardium  have 
been  described ;  probably  a  far  larger  number  lived  in  the  Miocene 
epoch,  though  as  yet  the  confusion  in  its  fauna  renders  it  difficult 
to  determine  them  with  precision;  and  from  the  upper  Tertiaries 
have  proceeded  thirty  species.  It  is  impossible  in  this  abstract  to 
give  any  idea  of  the  critical  acumen  with  which  this  able  naturalist 
examines  and  corrects  the  labours  of  preceding  and  contemporary 
writers,  and  of  the  vast  number  of  corrections  in  nomenclature 
which  he  proposes,  on  apparently  sound  data.  In  one  great  point 
he  is  opposed  to  M.  D'Orbigny,  as  he  maintains  the  passage  of  some 
species  from  one  member  or  section  of  a  formation,  and  therefore 
controverts  the  theory  of  D'Orbigny  as  advanced  in  his  PalsBonto- 
logie  of  the  French  Cretaceous  Formations, — that  each  section  is  dis- 
tinguished by  its  own  peculiar  fauna.  However  disposed  most  geolo- 
gists were  some  years  ago  to  accede  to  D'Orbigny's  theory,  which 
is  indeed  only  a  revival  of  that  of  earlier  days,  the  tendency  at  present 
is  certainly  towards  the  adoption  of  the  modified  theory  of  Deshayes. 
I  have  dwelt  thus  long  on  this  most  important  portion  of  M.  Des- 
hayes, both  because  I  feel  rejoiced  at  seeing  so  able  a  zoologist 
again  engaged  upon  the  difficult  task  of  comparative  palaeontology, 
and  because  the  consideration  of  this  family  of  shells,  the  Cardia- 
cess,  is  full  of  interest    From  their  habits  they  are  principally  shore 
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shells,  and  as  some  of  them  are  eren  fond  of  brackish,  or  almost 
fresh  water,  they  bring  as  as  it  were  up  to  the  dry  land.  The  re- 
markable fact,  also,  that  the  shells  of  the  earlier  species  were  not 
provided  with  teeth  seems  to  connect  them  more  closely  with  fresh- 
water shells,  and  to  open  out  to  us  a  view  of  a  former  condition  of 
the  earth,  in  which  fresh-water  seas  were  at  least  not  wanting.  The 
present  conrse  of  geological  investigation  is  certainly  directed  to  the 
discovery  of  more  evidences  of  land  and  fresh-water,  than  were  for- 
merly thought  probable,  and  it  is  therefore  interesting  to  find  even 
these  slight  indications  from  analogy  of  such  conditiona  I  will  add 
here  a  reference  to  what  has  always  appeared  to  me  a  proof  of  the 
existence  of  dry  land,  were  it  now  necessary  to  maintain  its  existence 
by  argument,  at  all  geological  epochs;  and  that  is,  the  formation  of 
beds  of  limestone.  So  far  as  existing  analogies  assist  us,  the  course  of 
nature  has  been  to  act  by  atmospheric  agencies  on  the  exposed  rocks, 
to  decompose  them,  and  then  to  transfer  in  solution  the  carbonate  of 
lime  from  the  land  to  the  sea.  Such  is  the  course  of  nature,  as  she  can 
be  studied  in  the  existing  creation,  and  I  cannot  doubt  that  in  every 
past  age  of  the  world  the  brook  and  river  were,  as  now,  the  agents 
by  which  mineral  matter  was  conveyed  from  the  dry  land  to  the 
sea ;  and  I  am  forced  therefore  to  look  upon  our  present  ocean  as  the 
result  of  long-continued  actions  of  this  kind.  I  have  felt  that  I 
could  not,  under  the  circumstances  I  have  previously  detailed,  go 
further  into  the  work  of  M.  Deshayes,  and  follow  him  into  the  fit- 
milies,  Camacea,  Cardita,  &c. ;  nor  can  I  do  more  than  briefly  allude 
to  the  last  published  portion  of  the  great  work  of  M.  D'Orbigny, 
which  contains  an  investigation  of  the  Escharids  of  the  Chalk,  and 
also  of  the  species  of  the  family  FlustrellaridaB  and  the  importance 
of  which  may  be  judged  by  the  fact,  that  M.  D'Orbigny  describes 
no  less  than  fifty-four  species  of  the  one  genus,  Biflustra,  from  the 
several  stages  of  the  Chalk  of  France;  and  he  thus  observes:—-^'! 
have  united  l^e  regi<Hi  of  the  Loire  to  the  Anglo-Parisian  chalk 
basin,  and  when  thus  united  they  have,  in  common  with  the  Pyre^ 
pean  basin,  eleven  species— a  number  so  great  as  to  prove  the  con- 
temporaneity of  the  two  basins  (the  Pyrenean  and  the  Anglo-Pari- 
sian)." If  viewed  geographically,  and  without  reference  to  the  repe- 
tition of  the  species,  the  following  is  the  development  of  this  genus 
in  the  Senonian  stage  of  D'Orbigny: — Neighbourhood  of  Paris,  six 
species;  the  channel  district,  nine  species;  the  region  of  the  Loire, 
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nineteen  species;  and  in  the  Pyrenean  basin  of  Saintonge,  twenty- 
three  species ; — or,  uniting  them  into  basins,  the  nnmben  are — for 
the  Anglo-Parisian  basin,  thirty-fonr;  and  for  the  Pyrenean  basin, 
twenty- three  species, — a  curious  illustration  of  the  contemporaneity 
of  these  two  ancient  seas. 

In  the  184th  livraison  of  his  work  M.  D'Orbigny  comntences  his 
description  of  the  Bryozoaria;  and  though  we  cannot  follow  him  in 
this  part  of  his  subject,  the  value  of  his  researches  may  be  judged  from 
his  statement,  that  the  Chalk  formation  of  France  alone  has  yielded 
more  than  870  species.  Nor  will  I  attempt  to  analyze  the  recent  parts 
of  his  **  Paleontologie^  of  the  Oolitic  system  of  France,  which  are 
devoted  to  the  description  of  numerous  species  of  Gasteropoda,  as  it 
is  sufficient  for  my  purpose  to  state,  that  whether  our  consideration 
be  given  to  animals  of  a  comparatively  high  organization,  or  to  those 
of  the  lower  standard  of  Bryozoaria,  the  peculiarities  and  the  indi- 
viduality of  each  ancient  stage  of  the  world's  history  is  fully  main- 
tained ;  not,  it  is  true,  with  that  rigidity  of  outline  which  does  not 
admit  the  passage  fh>m  one  to  another  stage  of  even  a  single  species, 
but  with  all  the  essential  features  so  strongly  marked  as  not  to  ad- 
mit of  hesitation  in  determining  the  identity  of  each. 

I  shall,  therefore,  now  close  my  remarks  by  dwelling  very  briefly 
on  some  remarkable  facts,  of  a  still  more  striking  character,  which 
the  researches  of  the  past  year  have  brought  before  the  public  For 
a  long  time,  as  you  are  aware,  it  was  supposed  that  reptiles  first  ap- 
peared on  the  earth  at  the  Triasic  epoch,  the  footprints  discovered 
on  beds  of  the  new  red  sandstone  having  been  referred  by  Professor 
Owen  to  his  genus  Labyrinthodon ;  but  subsequently  the  class  has 
been  carried  back  to  the  Carboniferous  in  the  genera  Arch^osaurus 
and  Apateon ;  and  as  the  former  exhibits,  as  it  were,  two  types  of 
structure,  the  Saurian  and  Batrachian,  blended  together,  we  may 
assume,  that  at  this  stage  commenced  that  great  development  of  the 
class  of  reptiles  which  seems  to  indicate  that  for  a  long  series  of 
creations,  reptiles  performed  the  functions  which  are  now,  in  a  more 
balanced  system,  allocated  to  animals  of  several  distinct  classes.  In 
the  old  red  sandstone  of  Elgin,  in  Scotland,  a  reptile  has  still  more 
recently  been  discovered,  the  Telerpeton  Elgmense  of  Dr.  Mantell, 
in  which  there  are  also  indications  of  the  simultaneous  development 
of  these  two  types,  the  Saurian  and  Batrachian;  and  Sir  Charles 
Lyell  has  reminded  geologists  that  the  footprints  of  a  fresh- water 
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tortoise  had  been  preyiouslj  discovered  by  Mr.  Logan  and  tbe  Ca- 
nadian geologists  in  the  Silurian  strata  of  Canada,  thus  carrying  the 
class  back  to  the  very  dawn  of  known  animal  life.  But  it  is  still 
more  curious  to  find  the  higher  class  of  Mammals  also  retreating  in 
their  origin  to  more  remote  epochs.  In  1847>  M.  Jager  published 
a  most  valuable  paper  in  the  Transactions  of  the  Society  of  Natu- 
ralists of  Bonn,  in  which  he  describes  numerous  Mammals  from 
the  Tertiary  strata,  and  two  from  the  Breccia  which  lies  between 
the  Lias  and  the  Eeuper.  One  of  these,  the  Microlestes  antiquus  of 
Plionenger,  seems  to  belong  to  the  Marsupial  type;  whilst  it  is  yet 
doubtful  whether  the  other,  Sargodon  tomieiu^  is  really  a  Mammal, 
as  M.  J^er  expresses  a  doubt  whether  it  may  not  belong  to  the 
genus  Capitodus  of  Munster,  described  as  a  fish  in  his  description 
of  the  fossils  of  the  Vienna  Basin.  This  early  appearance  of  the 
Marsupial  type,  now  almost  isolated  in  Australia,  and  its  recurrence 

at  the  Oolitic  epoch,  are  facts  of  the  highest  philosophic  interest,  more 
especially  when  it  is  remembered  that  there  is  a  similar  resemblance 
in  the  ancient  Flora  to  that  of  Australia.  It  is  evident,  indeed,  from 
the  study  of  successive  creations,  that  certain  forms  were  more  pe- 
culiarly developed  at  certain  definite  epochs;  for  example,  the  Tri- 
lobites  of  Crustacea,  and  the  Nautilidae,  of  Cephalopoda,  at  the  Silu- 
rian ;  the  class  of  Reptilia  at  the  Oolitic;  the  family  of  AmmonitidsK, 
of  the  Cephalopoda  at  the  Cretaceous;  the  Pachydermata,  of  Mam- 
mals in  the  early  Tertiaries ;  whilst  in  the  present  creation  all  these 
types  seem  properly  restricted,  and  the  whole  blended  into  a  ba- 
lanced system,  as  if  prepared  for  the  final  and  greatest  terrestrial 
work  of  creative  power  and  wisdom, — Man.  It  is  thus,  therefore, 
that  we  are  justified  in  saying,  that  whilst  one  geological  age  may 
be  called  the  age  of  fishes,  another  that  of  reptiles,  this  is  peculiarly 
the  age  of  Man.  In  studying  it  we  are  applying  powers  which  were 
denied  to  other  animals,  and,  although  humbly  using  an  intelligence 
which  partakes  of  the  essence  of  Divinity,  we  may  freely,  but  re- 
verentially, unfold  the  mysteries  of  creation,  as  they  are  exhibited 
in  the  book  of  eternal  nature,  and  learn,  at  least,  from  the  contem- 
plation, that  great  as  Man  confessedly  is  when  compared  with  the 
irrational  creatures  associated  with  him  in  this  world,  he  is  as  a 
mere  nothing  when  compared  with  the  Divine  Creator  of  all  things. 
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November  10,  1852.—**  Limestone  Boulden  of  Corkaguiny,  County  of  Keny." 

The  following  letter  to  the  Secretary,  from  the  fier.  A.  B.  Rowak, 
was  read: — 

^'Belmoxct,  Tbalsb,  October  22,  1862. 

**  Sib, — Some  months  since,  walking  with  a  friend  on  the  borders 
ef  a  small  rivulet  (occasionally  a  torrent  when  swollen  by  rains),  in  a 
mountain  glen  in  the  barony  of  Corkaguiny,  county  of  Kerry,  I  saw, 
Ijring  in  the  bed  of  the  stream,  a  remarkable  mass  of  rock,  quite  di£Pe- 
rent  in  shape  and  colour  from  the  boulders  of  conglomerate  and  sand- 
stone around  it.  I  immediately  said,  *  That  is  limestone.*  My  friend, 
one  of  the  best  practical  farmers  in  the  district,  and  fully  alive  to 
the  value  of  limestone  manure,  smiled,  and  said,  ^  A  block  of  lime- 
stone of  that  size  would  be  a  valuable  article  here.'  We  descended 
into  the  stream,  examined,  broke  off  a  fragment,  and  ascertained 
beyond  doubt,  that  the  rock,  measuring  nine  feet  by  four  super- 
ficially, and  containing  many  tons  of  solid  content,  was  crystalline 
limestone  of  a  pure  and  compact  quality. 

**  In  order  to  show  the  peculiarity  of  the  facts  I  am  about  to 
notice,  I  must  describe  our  position  by  referring  to  the  *  Outline  of 
the  Geology  of  Kerry,'  furnished  by  Mr.  Hamilton,  in  volume  i. 
pp.  276-285,  of  the  Journal  of  the  Geological  Society.  We  were 
standing  in  the  valley  which  he  describes  as  running  from  Ballygob- 
bin  (Kilgobbin)  to  Castlemain,  under  the  west  end  of  the  great 
sandstone  range  of  Cahiroonree,  and  facing  that  mountain  as  it  ter- 
minates abruptly  in  a  steep  face  of  about  2700  feet  elevation.  The 
water-course  in  which  this  block  of  limestone  lay  flows  eastward 
from  that  great  Corkaguiny  range  which,  as  Mr.  Hamilton  states, 
is  '  composed  chiefly  of  a  **  coarse  siliceous  conglomerate," '  but 
through  which,  seams  of  day  and  red  roofing-slate  are  occasionally 
intermixed.  There  is  not  the  least  vestige  of  limestone  anywhere  to  the 
westward  in  the  whole  peninsula  of  Corkaguiny ;  and  the  valley  in 
which  we  stood  is  at  an  elevation  of  about  600  feet  from  the  sea- 
beach  at  Kilgobbin,  where,  at  about  two  miles  distant  to  the  north- 
ward, the  limestone  of  the  Tralee  basin,  which  dips  at  the  point  of 
Annagh,  about  six  miles  to  the  eastward,  again  crops  up,  and  shows 
itself  below  high- water  mark  on  the  shore. 

'*  After  this  mass  was  found,  my  workmen  frequently  pressed 
me  to  consign  it  to  '  the  kiln,'  and  '  murmured  at  the  waste'  of 
Vol.  V.  Pabt  8.  X 
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lemug  it  in  its  rocky  bed,  while  the  material  for  lime-burning  was 
drawn  from  a  oonriderable  distance.  But  as  I  regard  the  geological 
Gorioaitj  of  its  position  far  b^ond  any  Talne  it  oonld  obtain  as  a 
manniep  I  haTe  given  strict  directions  that  it  shall  not  be  distorbed. 
In  the  hope  that  some  geologist  of  larger  knowledge  than  myself 
may  think  it  worth  examination,  with  a  view  to  working  oat  the 
problem,  *  Haw  came  it  here.* 

**  A  few  days  since,  having  a  leisure  hoar  to  spend  among  the 
HK^-ntain«,  it  occarred  to  me,  that  possibly  more  of  these  lime- 
stone blocks  might  be  fband  in  the  same  mountain  stream;  and,  ham- 
mer in  hand,  I  set  out  to  explore,  making  my  way  upwards  over  the 
nunsrn  of  conglomerate  with  which  the  bed  of  the  stream  is  filled. 
I  was  not  disappointed*  I  presently  found  another  limestone  boulder, 
and  another,  and  then  another;  they  wero  generally  of  small  size; 
though  some,  imbedded  in  the  gravel,  may  be  of  greater  dimensions 
than  I  have  yet  ascertained;  and  I  found  only  one  approadiing  the 
dimensions  of  the  first  discovered  mass.  At  length,  having  reckoned 
about  a  dozen  of  these  erratic  blocks,  I  csme  to  a  scaur  or  bank 
of  esrth  overhanging  the  ravine,  about  ten  or  twelve  feet,  which  I 
conjecture  to  be  the  nidus  from  whidi,  of  tkmr  laM  removej  these 
blocks  have  at  interrals  fSdlen  into  the  stream  below,  and  been  csr- 
ried  down  to  different  distances  by  the  force  of  the  torrent.    A 
number  of  round  blocks  of  sandstone  and  conglomerate  protruded 
from  the  face  of  this  bank,  and  among  them  one  or  two  of  limestone, 
which  I  have  not  yet  disturbed;  I  examined  the  stresm  some  way 
further  up,  but  discovered  no  limestone  beyond  this  point.   All  the 
limestones  I  found  showed  fossils,  and,  with  the  exception  of  the 
first,  presented  the  usual  appearance  of  water-bome  stones,  round 
and  smooth;  the  largest  block  is  of  a  different  shape  from  the  rest, 
bong  a  parallelogram,  with  rough  edges,  much  honey-combed  on 
the  surface,  and  having  one  or  two  deeper  cavities  such  as  I  have 
seen  elsewhero  in  limestone  formations  caused  by  a  sand  or  other 
hard  stone,  lying  on  the  surface,  and  under  the  action  of  the  waves 
working  for  itself  a  bed  in  the  depth  of  {he  stone,  more  or  less  deep 
as  the  action  of  the  water  is  more  or  less  violent. 

*^  The  two  larger  blocks  are  marked  by  distinct,  well-defined 
bands  of  c^^  standing  out  from  the  surface  of  the  stone,  as  resist- 
ing the  action  of  the  elements,  imder  which  the  softer  limestone 
yields  and  wears.    I  present  these  facts  for  the  consideration  of 
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geologists^  in  order  that  they  may  specrdale,  and,  if  possi- 
ble, decide,  by  what  agency  these  masses  have  been  transported  from 
their  native  bed  vpwardB  into  a  mountain  glen  lying  two  miles  dis- 
tant yrom,  and  oC  Uati  six  hmdred  fed  ahwt^  the  nearest  limestone 
formation  in  the  district  No  *  glader  theory'  can  help  us  in  thb 
difficulty,  for  I  believe  all  transport  of  <  moraines*  and  oUier  foreign 
substances  by  glaciers  is  from  c^bovt  doumwards — and  not,  as  in  the 
present  instance,  in  a  direction  contrary  to  that  of  gravitation. 

**  Perhaps  it  may  help  investigation,  if  I  observe,  that  I  think  I 
have  observed,  on  the  face  of  the  opposite  mountain  of  Cahirconree, 
three  distinct  horizontal  bands  at  different  elevations,  for  the  origin 
of  which  I  can  offer  no  reasonable  conjecture,  except  that  they  may 
belong  to  the  phenomena  of  ancient  *  sea-beaches,'  of  which  so  many 
traces  are  now  reported  from  different  parts  of  the  world;  the 
mountain  side  is  too  steep  to  show  any  signs  of  *  detritus^  or  other 
remains  of  a  sea-beach;  but  to  the  eye  observing  them  from  beloW| 
they  present  all  the  appearance  of  tidal  lines  scored  on  the  side  of 
the  rock  at  different  elevations.  I  cannot  pretend  to  do  more  than 
present  these  facts  for  investigation,  and  to  offer  any  geologist  who 
may  think  them  worth  looking  after  any  aid  in  my  power  in  his 
further  researches. 

*'  I  am  your  obedient  servant, 

"  A.  B.  Rowan.'* 


** Aooomit  of  tbe  Qftogue  ol  CoaUg  Ltad  Mino,  Ctaiitgr  dDown;**  1^  tbe  Rav. 
fiAMUXL  Hauobtov,  VtfdmtM  of  Geology  in  Trinity  CoUcge,  Dublin. 

DuBiMO  a  recent  visit  to  Gonlig  lead  mine  Mr.  Haughton*s  attention 
was  attracted  by  the  peculiar  appearance  of  the  gangue  of  the  lode, 
particularly  by  the  asbestiform  streaked  appearance  of  the  dark  green 
crystals  forming  the  walls  of  the  lode.  This  mine  has  been  very 
rich  in  galena  for  some  time  past,  and  was  formeriy  very  productive, 
but  from  about  the  60  fath.  level  to  the  90  fath.  was  comparatively 
unproductive.  The  gangue  of  the  lode  presents  the  same  appearance 
from  the  surface  to  120  fath.  deep;  it  crumbles  wfa^  exposed  to 
t^  action  of  the  air;  is  full  of  jmnt  surfaces,  which  are  coated  with 
a  mineral  of  the  same  chemical  composition  as  the  gangue  itself, 
crystallized  in  an  asbestiform  manner,  as  shown  by  the  accompanying 
specimens.    The  specific  gravity  of  the  gangue  is  2.721 ;  it  fluxes 
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readily  before  the  blow-pipe  into  a  black  slag,  andbehaToa  in  general 
as  an  ordinary  trap  rock. 

Mr.  Haugbton  gave  tbe  two  following  analyses,  made  by  himself 
and  the  Bev.  Joseph  A.  Galbraith,  from  different  specimens  of  the 
gangua  In  both  analyses  the  mineral  was  fluxed  with  carbonate 
of  soda  and  potash,  as  it  was  found  not  to  be  completely  decom- 
posed by  strong  muriatic  acid: 

No.  I. 


Grmlat. 

FvCtnt. 

Atomc 

Weight   =25.86 

100 

Si  Qt       »  11.86 

48.88 

0.969 

1 1.266 

AhCh     «   8.82 

14.77 

0.287 

Fe  0       «... 

12.98 

0.860 

" 

(FeiQi)=   8.78 

.  1.255 

CaO       s=    2.64 

10.19 

0.864 

UgO       e    2.81 

10.88 

0.681 

« 

HO        «... 

8.00 

0.888 

100.70 


This  analysis  may  be  well  represented  by  the  rational  formula: 
8  [(Fb  O,  Ca  O,  Mg  O).  (Si  Qi,  Al,  Qs)]  +  2  H  O 


No.n. 

Gnlnt.       rotOnL   Atoot. 

Weight 

80.00 

100 

81  Ok 
AliOs 

18.18 
8.62 

48.76 
11.78 

0.966 
0.228 

1 1.194 

FaO 

•   •   • 

14.84 

0.898 

(Fe,0») 
C«0 

4.88 
2.716 

9.05 

0.823 

.1.268 

UgO 

8.226 

10.76 

0.587 

HO 

2.40 

8.00 

0.888 

29.82 


97.63 


This  gives  the  same  rational  formula  as  before.  The  mineral 
has,  therefore,  the  composition  of  an  hydrated  aluminous  hornblende. 

Besides  the  constituents  given  above,  a  small  quantity  of  chrome 
iron  was  found  present  in  both  specimens. 

The  Conlig  lead  mine  is  the  only  instance  which  has  come  under 
Mr.  Haughton's  observation  of  a  pure  hornblende  constituting  the 
gangue  of  a  lead  mine. 
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December  8,  1852.—'*  Notioe  xeepectiiig  a  Vtriety  of  IfagneUc  Inm  Ore  fimn  1^- 
vile,  near  the  KiUeries,  County  of  Qalway ;"  by  Jamu  Atjobh,  M.  D.,  Profevor 
of  Chemiitry  and  Hinendogy,  Trinity  Coll^^  Dublin. 

This  min^rtl,  a  specimen  of  which  I  obtained  from  Edielstan  BlakOt 
Esq.,  of  RjnTile,  is  massive,  its  recent  fracture  being  of  a  dark  colour, 
and  exhibiting  frequently  the  facets  of  minute  octohedral  crystals. 
It  abounds  in  joints,  according  to  which  it  generally  splits  when 
struck  with  a  hammer,  and  whose  surfaces  are  usually  reddish  brown 
from  the  presence  of  the  hydrated  peroxide  of  iron.  Numerous  thin 
laminae  of  a  schistose  serpentine  intersect  this  mineral,  and  it  has 
usually  attached  to  it  small  particles  of  iron  pyrites.  Its  specifio 
gravity  is  3.3953,  and  it  acts  powerfully  on  the  magnet. 
Submitted  to  analysis  it  gave  the  following  results: 

Sflez, 46.89 

Alumina, 2.71 

Peroxide  of  Iron, 89.04 

Magnesia, 6.00 

Water, 8.70 

108.84 

With  a  view  to  this  analysis  the  ore  was  first  fluxed,  for  without 
this  preliminary  step  its  perfect  disint^ation  by  acids  cannot  be 
effected.  Muriatic  acid,  however,  takes  up  from  it  much  iron,  and 
the  solution  is  precipitated  by  the  ferro  and  ferrid-cyanide  of  po- 
tassium, so  that  it  must  include  the  two  oxides  of  iron. 

This  mineral  is  obviously  a  massive  magnetic  iron  ore,  as  is 
proved  by  the  action  of  the  magnet  on  it,  by  the  iron  being  parUally 
present  as  protoxide,  and  by  the  excess  in  the  analysis,  which  arises 
frmn  the  entire  of  the  iron  being  estimated  in  the  form  of  peroxide. 

As  respects  its  commercial  value,  this  will  best  appear  by  com- 
paring the  quantity  of  iron  in  it  with  that  occurring  in  several  va- 
rieties of  clay  ironstone. 

FvCcBtace 

of  Iroii. 

Mineral  firom  Bynvik, 27.82 

Ayerage  of   10  Spedmena  of  Scotch  and 

Welsh  Clay  Ironstone, 81.65 

Blue  Flat  of  Staffordshire, 2&19 

The  amount  of  metal;  therefore,  in  the  Rynvile  ore  is  quam 
proxi$M  the  same  as  that  occurring  in  the  variety  of  day  ironstone 
principally  employed  in  Staffordshire,  and  not  materially  less  than 
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the  ayerage  of  the  richer  ores  of  Wales  and  Scotland.  It  must, 
however,  be  admitted,  that  it  is  inferior  to  these  ironstones  in  one 
important  particidar,  yiz^  in  containing  a  considerably  larger  amount 
of  siliceous  clay  or  gangue.  It  does,  therefore,  certainly  not  follow 
that,  even  though  the  necessary  fuel  were  at  hand,  it  could  be  smelted 
with  the  same  £M»lity,  or  that  it  would  yield  the  same  amount  of 
profit* 

In  connexion  with  the  economical  question  just  adverted  to,  I 
may  mention,  that  the  magnesia  which  appears  amongst  the  results 
of  my  analysis  may  probably  be  derived  from  the  plates  of  serpen- 
tine which  are  interspersed  through  the  ore,  and  which  admit  by 
careful  manipulation  of  being  separated  from  it.  Assuming  it  to 
proceed  from  such  a  source,  as  the  magnesia  of  serpentine  constitutes 
on  an  average  40  per  cent  of  it,  the  magnesia  of  the  mineral  under 
consideration  will  correspond  to  15  per  cent  of  serpentine;  from 
which  it  is  easy  to  calculate  that  100  parts  of  the  Bynvile  ore,  if 
carefully  picked,  would  yield  32.14  of  metallic  iron, — a  proportion 
much  beyond  the  average  of  the  clay  ironstones  smelted  with  profit 
in  many  parts  of  England  and  Scotland. 

Not  having  been  at  Rynvile  myself,  I  cannot  speak  with  confi- 
dence of  the  geological  position  of  the  ore  of  iron.  As  well,  however, 
as  I  recollect  the  verbal  statement  of  Mr.  Blake,  it  occurs  associated 
with  a  vein  of  serpentine  which  traverses  the  mica  slate  of  the 
district 


Janiudy  IS,  185S.— "On  an  Antljtaa  of  Eodaae  ;**  by  J.  W.  Hallet,  Ph.  D. 

EucLASE,  from  its  transparency,  delicate  shades  of  colour,  and  per- 
fect crystallization,  is  one  of  the  most  beautiful  mineral  q>ecie6 
with  which  we  are  acquainted,  and  since  it  is  at  the  same  time 
a  mineral  of  great  rarity,  good  specimens  of  it  form  some  of  the 
most  highly  prized  ornaments  of  mineralogical  collections. 

Such  of  the  characters  of  the  mineral  as  can  be  examined  with- 
out injury  to  the  specimens  have  been  pretty  accurately  studied, 
especially  the  complex  crystalline  forms  under  which  it  occurs, 
which  have  been  described  at  length  by  Hauy,  Weiss,  Phillips,  and 
Levy.  Our  knowledge  of  its  chemical  composition,  however,  the 
investigation  of  which  involves  the  destruction  of  the  specimens 
operated  on,  depends  upon  a  single  analysis  by  Beraelius,  as  the 
numbers  given  by  Vauquelin,  the  only  other  chemist  who  has  ex- 
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amined  the  substance,  are  almost  Talaeless,  presenting  a  loss  of 
about  30  per  cent. 

.  Though  from  the  high  authority  of  Berzelius  as  an  analyst,  any 
other  investigation  could  scarcely  be  expected  to  yield  results  of 
much  novelty,  or  differing  materially  from  those  he  has  given,  yet  a 
second  analysis  possesses  some  interest,  even  if  merely  confirmatory 
of  his.  The  results  of  one  which  I  have  recently  made,  I  wish, 
therefore,  to  bring  under  the  notice  of  the  Society. 

The  material  employed  for  this  analysis  consisted  of  four  frag- 
ments of  crystals,  weighing  togedier  about  20  grains.  Though  this 
is  rather  a  smaller  quantity  than  is  usually  taken  for  a  mineral  ana- 
lysis,  it  was  in  the  present  case  quite  enough,  as  the  constituents 
to  be  determined  were  but  few,  and  alumina  and  glucina  form  a 
large  proportion  of  the  whole.  These  fragments  were  perfectly 
dear  and  transparent,  three  of  them  of  a  beautiful  pale  mountain- 
green  colour,  and  one  of  a  very  light  tinge  of  blue.  They  presented 
both  natural  crystal  planes  and  faces  of  cleavage,  and  amongst  the 
former  were  several  adapted  to  the  use  of  the  reflecting  goniome- 
ter. The  mean  results  of  some  angular  measurements  over  the 
obtuse  lateral  edges  of  four  distinct  vertical  prisms  were  1 15^  6^, 
127^  51',  140"*  44',  and  149°  32',  all  of  which  agree  nearly  with 
numbers  given  by  Phillips.  The  only  cleavage  I  observed  was  that 
parallel  to  the  terminal  plane  replacing  the  acute  lateral  edge  of  the 
vertical  prism,  which  is  mentioned  in  minendogical  systems  as  the 
only  cleavage  easily  obtained. 

The  specific  gravity  of  these  fragments  was  3.036. 

They  were  reduced  to  fine  powder,  and  fused  with  the  mixed 
carbonates  of  potash  and  soda,  and  the  analysis  was  then  conducted 
according  to  the  usual  routine  for  silicates.  The  alumina  and  glu- 
cina were  separated  according  to  the  old  method  by  carbonate  of 
ammonia,  as  from  previous  experiments  I  found  the  use  of  caustic 
potash,  which  has  been  more  recently  proposed  for  this  purpose, 
both  difficult  and  uncertain.  The  analysis  gave  the  following  con- 
stituents per  cent.: — 

*  Atoou. 

SiUca, 44.18  .  .  .  .950 

Alumina, 31.87  .  .  .  .620 

Gludna 21.43  .  .  .  .564 

Peroxide  Iron, 181  .  .  ,  .016 

Peroxide  Tin, 35 

99.14 


208 

Theae  numbers  agree  very  fairly  with  those  of  Berzeliua,  and, 
dividing  by  the  atomic  weights  of  the  several  oonstitnents,  give 
their  equivalent  proportions  as  in  the  second  column.  These  are 
very  nearly  In  the  ratio 

SiOi:A]s08:G20s-8:2:2, 

and  hence  we  have  the  formula 

2(Ala08,Si03)+2G,Oi,  Si  O3, 
or  if  the  two  earths,  alumina  and  glucina,  be  isomorphous, 

4(A]tOi+GsO»),8Si09. 

Scacchi,  taking  glucina  as  a  protoxide,  suggests  an  analogy  be- 
tween euclase  and  epidote,  but  *if  the  corrected  atomic  weight  of 
this  earth  be  used,  the  formulae  of  the  two  minerals  differ  widely.* 
If,  on  the  other  hand,  alumina  and  ^ucina  be  isomorphous,  the  com- 
position of  euclase  coincides  with  that  of  andalusite — 

4  Al,  09,8  8103, 
part  of  the  alumina  being  replaced  by  glucina.  An  important  ob- 
jection to  the  idea  of  any  real  connexion  between  these  minerals, 
however,  arises  from  the  fact,  that  they  occur  in  different  crystalline 
systems,  andalusite  belonging  to  the  right  prismatic,  while  euclase 
is  in  the  oblique  prismatic  system. 

There  was  one  minor  point  in  connexion  with  Berzelius'  ana- 
lysis which  it  was  interesting  to  examine  with  special  care,  namely, 
the  occurrence  or  not  of  a  small  quantity  of  tin  in  euclase,  and  I, 
therefore,  took  particular  pains  in  testing  all  the  re-agents  for  this 
metal  before  using  them,  and  made  a  separate  blow-pipe  experiment 
on  the  mineral  itself,  with  the  object  of  reducing  the  tin  directly. 
Even  by  the  latter  method  there  was  no  difficulty  in  distinctly  as- 
certaining its  presence,  and  there  can,  therefore,  be  no  doubt  of  its 
really  existing  in  the  pure  mineraL 

The  occurrence  of  traces  of  this  metal  in  other  silicates,  as  beryl, 
epidote,  and  a  manganesian  garnet,  in  meteoric  stones,  and  in  seve- 
ral ores  of  titanium  and  tantalum,  has  been  remarked  by  different 
analysts,  especially  by  Berzelius,  and  is  certainly  a  very  curious 
fact,  when  we  consider  the  extremely  small  number  of  minerals  in 
which  tin  forms  a  leading  constituent,  and  the  improbability  of 
such  minute  quantities  being  essential  to  the  composition  of  the 
species  in  which  they  occur. 

*  The  tngles  of  ciysUls  of  the  two  species  also  differ  coDsiderabty' 
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''  Notfli  on  the  Geology  of  the  Sootheni  FSortko  of  the  County  oT  Cofk ;"  by 
W.  L.  WiLLSOV,  Esq.,  of  the  Geological  Sonrej. 

Mb.  Willson  exhibited  the  maps  and  rough  sections  of  the  Geolo- 
gical Survey  of  the  southern  part  of  the  county  of  Cork.  He  com« 
menced  by  stating  that  he  meant  briefly  to  lay  before  the  Society  a 
few  of  the  results  of  his  observations  made  in  the  field  during  the 
progress  of  the  Greological  Survey,  with  r^;ard  to  the  thickness, 
by  measurement,  of  the  rocks  which  intervene  between  the  old  red 
sandstone  and  carboniferous  limestone  at  different  points  in  the 
south  and  south-eastern  part  of  the  county.  He  then  briefly  al- 
luded to  a  paper  which  had  been  read  before  the  Society  in  llarch 
last,  by  Mr.  J.  B.  Jukes,  Director  of  the  Burvey,  and  called,  **  A 
Sketch  of  the  Geology  ofthe  County  of  Waterford.*'  Inspeakingof  the 
Devonian  rocks  north  of  Dungarvan,  Mr.  Jukes  remarks,  **  that  the 
upper  beds,  or  those  which  intervene  between  the  old  red  sandstone 
and  carboniferous  limestone,  were  chiefly  composed  of  sandstones; 
but  near  the  top,  beds  of  shales  occur  either  red,  yellow,  or  gray,  and 
sometimes  dark  gray,  the  thickness  of  which  he  estimated  at  700 
feet  Mr.  Jukes  then  goes  on  to  say: — **  But  as  we  trace  these  beds 
towtfds  the  west,  namely,  from  Dungarvan  to  Lismrare,  or  from  Ard- 
more  to  Toughal,  we  find  the  sandstones  to  diminish  both  in  thick- 
nes6  and  number,  and  the  intervening  shales  to  increase,  especially 
in  the  upper  part  of  the  group.''  Mr.  WiJlson  then  called  attention 
to  a  small  section  which  exhibited  the  thickness  of  this  group  of 
rocks,  lying  between  the  old  red  sandstone  and  carboniferous  lime- 
stone on  the  northern  coast  of  Ballycotton  Bay,  situated  nine  miles 
south  of  Youghal,  and  about  twenty-five  miles  south-west  of  the 
point  north  of  Dungarvan,  which  Mr.  Jukes  referred  to  in  his  paper. 
Commencing  with  certain  beds  of  red  slates  and  sandstones  shown 
in  section  as  the  upper  portion  of  the  old  red  sandstone,  and  ascend- 
ing, the  following  rocks  occur: — 1st,  600  feet  of  red  and  green 
shales  and  slates,  with  a  few  sandstones;  2ndly,  600  feet  of  greenish, 
gray,  and  brown  grits,  and  yellowish-white  flagstones,  separated  by 
bands  of  gray  shale;  and,  3rdly,  900  feet  of  gray  and  bluish-gray 
shales  and  slates,  with  a  few  grit  beds  occuring  at  intervals,  on  top 
of  which  apparently  rests  the  carboniferous  limestone,  which  is 
here  very  crystalline,  and  of  a  pale  gray  colour;  the  bluish-gray 
slates  immediately  beneath  the  limestone  are,  in  places,  calcareous; 
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ihxxB  there  is  a  total  thickness  here  of  2000  feet  betwe^  the  old 
red  sandstone  and  the  carboniferons  limestone.  Tracing  these  beds 
in  a  westerly  direction,  the  strike  being  nearly  east  and  west,  they 
are  found  to  form  an  unbroken  line,  passing  close  to  the  village  of 
Cloyne,  and  from  thence  along  the  northern  side  of  Cork  Harbour 
to  Queenstown,  and  so  on,  crossing  the  Cork  river  a  little  west  of 
the  latter  place,  to  Monkstown  on  the  opposite  side,  situated  dghteen 
miles  to  the  west  of  Ballycotton.  South  of  the  village  of  Monks- 
town another  section  of  this  group  of  rocks  is  seen :  they  are  very 
much  the  same  in  the  lower  beds  as  at  Ballycotton,  but  in  the  upper 
portion,  consisting  of  bluish-gray  slates,  very  similar  to  those  on 
which  the  limestone  seemed  to  rest  at  Ballycotton  Bay ;  th^  are 
considerably  thicker,  about  600  feet,  making  a  total  thickness  here 
of  2600  feet  between  the  old  red  sand  and  the  limestone.  Tracing 
these  beds  again  in  a  west^ly  direction,  they  are  found  to  oontinuei 
forming  a  well*defined  ridge  of  high  ground  to  Ballinhaasig,  and 
from  thence  passing  by  Five-mile-bridge ;  and  so  on  in  the  same  strike 
to  the  north  of  Bandon,  when  the  strike  begins  to  change  more  to 
the  south,  and  the  beds  arise  in  that  direction,  forming  the  northern 
boundary  to  the  comparatively  level  plain  which  eztendsfrom  Band<m 
to  Dunmanway.  In  tracing  these  beds  from  Monkstown  towards 
Bandon  they  are  foimd  to  gradually  increase  in  thickness,  and  also  in 
extent,  until  at  Ballinhassig  they  spread  out,  covering  ^e  large  un- 
dulating tract  of  country  lying  between  the  latter  village  andKinsale, 
bounded  on  the  north  by  the  high  ridge  of  ground  fonned  of  the 
old  red  sandstone  which  extends  from  Monkstown  in  the  east  to 
Dunmanway  in  the  west,  and  on  the  south  by  the  sea  and  the  head* 
lands  called  the  Old  Head  of  Kinsale,  and  the  Seven  Heads,  in  the  latter 
of  which  we  find  the  old  r^  sandstone  re-appearing  again,  dij^ung 
to  the  north  at  a  high  angle.  Mr.  Willson  then  described  a  seotiim 
which  was  drawn  aoross  this  large  tract  of  country,  formed  of  ^ese 
rocks  which  intervene  between  the  old  red  sandstone  and  the  car- 
boniferous limestone.  It  commenced  at  a  pmnt  four  miles  north  of 
Bandon,  and  ended  at  the  southern  point  of  the  Seven  Heads,  pass- 
ing close  to  the  town  of  Bandon,  and  the  village  of  Courtmaosherry. 
Commencing  at  the  point  four  miles  north  of  Bandon,  which  is  in 
the  same  line  of  strike  as  the  Ballycotton  and  Monkstown  sections, 
and  taking  certain  beds  of  red  sandstones  and  slates,  shown  in  sec- 
tion to  represent  the  upper  beds  of  the  old  red  sandstone,  and 
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asoending  in  thd  section,  the  following  thkkneti  of  rooks  is  ob- 
senredf  viz,  600  f^et  of  dark  purple  and  green  slates^  with  green 
and  dark-brown  sandstones;  1500  feet  of  greenish-gray  grits;  jel- 
lowish-white  flagstones,  alternating  with  thick  bands  of  greenish- 
gray  shales;  and  1800  feet  of  dark-gray  and  Uoish-gray  shales, 
often  cleaned  into  fine  slates,  and  worked  for  roofing  purposes;  with 
bands  of  gray  grits  occoring  at  intervals  to  the  top  of  the  group: 
making  a  total  thickness  here  of  3800  feet,  without  coming  to  any 
limestone  as  at  Ballyootton  and  Monkstown.  These  rocks,  as  shown 
in  section,  undulate  and  roll  to  the  south,  gradually  attaining  a  greater 
thickness  in  that  direction.    Commencing  now  at  the  southern  end 
of  the  section,  viz.  at  the  Seven  Heads,  where  the  old  red  sand- 
stone re-appears  with  a  reverse  dip  to  that  which  it  has  at  the 
northern  end  of  the  section;  and  taking  certain  beds  of  red  slates, 
&a,  to  represent  the  same  beds  of  the  old  red  sandstone  as  those 
seen  at  the  northern  end  of  the  section,  and  ascending  in  this  sec- 
tion, the  following  thickness  occurs: — Istly,  500  feet  of  dark  pur- 
ple and  green  slates,  with  green  sandstones;  2000  feet  of  greenish- 
gray  grits,  and  yellowish- white  flagstones,  separated  by  bands  of  gray 
shale  and  slates ;  and,  finally,  2000  feet  of  dark-gray  and  bluish-gray 
shales  and  slates,  with  grit  bands  through  them,  occurringatintervals 
to  the  top,  near  to  which  the  shales  are  often  dark,  almost  black,  soft, 
earthy,  and  calcareous; — making  a  total  thickness  here  of  4500  feet 
of  this  group  of  rocks  without  coming  to  any  limestone  on  top,  so 
that  there  is  no  certainty  that  the  uppermost^beds  of  this  series  have 
been  reached  here.     Commencing  at  Ballycotton  Bay,  situated 
thirty-five  miles  to  the  west  of  the  Seven  Heads,  where  the  thick- 
ness was  seen  to  be  2000  feet;  and  proceeding  in  a  westerly  direc- 
tion along  the  same  beds,  we  find  a  gradual  increase  taking  place 
in  the  upper  portion  of  the  group,  as  at  Monkstown,  eighteen  miles 
west  from  Ballycotton,  there  was  a  gain  of  600  feet     Again,  four 
miles  north  of  Bandon,  and  thirty-five  miles  west  of  Ballycotton, 
there  was  a  gain  of  1800  feet,  and  from  that  point  to  the  Seven  Heads, 
about  sixteen  miles  in  a  southerly  direction,  there  was  a  further 
gain  of  700  feet  between  these  two  north  and  south  points,  showing 
an  increase  in  thickness  of  this  group  of  rocks  between  Ballycotton 
Bay  and  Courtmacsherry  Bay  (or  the  Seven  Heads  section)  of  2500 
feet,  and  which  must  be  taken  as  merely  approximative  to  the  upper 
beds  at  the  latter  place,  from  the  absence  of  any  limestone.    In 
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oonclosion,  Mr.  WiUson  begged  to  notice  what  at  present  seemed  a 
carious  fact  regarding  the  great  thickness  of  these  rocks  here,  and 
the  absence  of  limestone;  namely,  that  at  Macroom,  about  twdre 
miles  north-east  of  the  point  north  of  Bandon,  where  this  section  was 
drawn  from,  limestone  is  seen  to  occur,  akid  seems  to  rest  upon  a 
yery  thin  band  of  the  lower  portion  of  thi»  group  of  rocks, — ris. 
gray  and  greenish-gray  grits,  and  yellowish  sandstones.  The  g^reater 
part  of  these  rocks  (seen  here  to  be  3800  feet  thick)  seems  to  be 
wanting  at  Macroom. 
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AT  THE 


ANNUAL  GENERAL  MEETING 

RBLD  OK 

WEDNESDAY,  FEBRtJART  9th,  1858, 

The  Prbsidkiit,— ROBERT  BALL,  L.L.D^ 

nr  TRB  OHAIB, 

The  following  Report  from  the  Council  was  read  and  adopted: 

Ths  Council  have  to  offer  to  the  Society  the  following  Report  for 
the  past  year. 

During  the  past  year  fourteen  new  Members  have  been  added  to 
the  Society,  viz.: — Right  Hon.  the  Chief  Baron  (rejoined);  Rev. 
Richard  Mac  Donnell,  D.  D.,  Provost  of  Trinity  College  (rejoined); 
John  Hamilton,  Esq.;  Gilbert  Sanders,  Esq.;  John  B.  Doyle,  Esq.; 
John  J.  S.  Moore,  Esq.;  Samuel  Gordon,  M. D.;  Robert  Smith, 
M.D.;  Richard  Wolseley,  Esq.;  John  Wallace,  Esq.;  WiUiam 
Clarke,  Esq. ;  John  England,  Esq. ;  William  Scott,  Esq. ;  and  George 
Henry  Kinahan,  Esq.  (formerly  an  Associate). 

The  following  Associate  Members  have  also  joined  during  the 
same  period,  viz.:^-J.  Pigot,  Esq.;  John  W.  Biallet,  Esq.;  William 
Smith,  Esq.;  Charles  P.  Cotton,  Esq.;  Thomas  M'Comas,  Esq.; 
Arthur  Jacob,  Jun.,  Esq. ;  Joseph  Kincaid,  Jun.,  Esq. ;  and  John 
Haughton,  Esq. 

The  Society  has  lost  during  the  year,  from  death,  and  other 
causes,  twelve  Members,  viz.:— Joseph  G.  Medlicott,  Esq;  George 
Wilkinson,  Esq.;  B.  Mullins,  Esq.;  W.  J.  CoUett,  Esq.;  William 
Eraser,  Esq.;  M.  B.  Mullins,  Esq.;  Colonel  Bruen,  M.P;  Sir  Wil- 
liam Homan,  Bart;  Thomas  Brien,  Esq.;  Sir  Philip  Crampton, 
Bart. ;  Leland  Crosthwaite,  Esq. ;  and  Sir  John  MacneilL 

The  present  state  of  the  Society  as  to  numbers  is  as  follows:  4 
Honorary  Members,  35  Life  Members,  87  Annual  Members,  and 
16  Associate  Members;  total  amounting  to  142  Members. 
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The  Council  refer  with  satis&ction  to  the  increase  in  the  class 
of  Associate  Members,  as  it  is  to  this  class  that  they  look  as  likely  in 
a  few  years  to  constitute  a  kind  of  reserre  fund  for  the  supply  of 
active  and  practical  workers  in  the  field,  and  thus  restore  to  the 
Greological  Society  of  Dublin  somewhat  of  the  activity  and  zeal  of 
its  early  days. 

The  financial  difficulties  to  which  the  Council  were  obliged  to 
refer  at  the  last  Annual  Meeting  have  nearly  disappeared,  and,  as 
will  be  observed  by  the  accompanjring  balance  sheet,  the  balance 
has  been  transferred  to  the  proper  side  of  the  account. 

This  balance  is,  however,  small,  amounting  to  £2  11&  6V^  In 
addition  to  this  balance,  the  Society  has  standing  to  its  credit  in  the 
public  funds  the  sum  of  £95  Sa,  3dL 

The  Council  have  carried  out  their  intention  of  paying  old  bills 
before  incurring  fresh  liabilities,  and  they  are  in  a  position  to  report 
that  there  is  not  a  single  outstanding  account  against  the  Socie^. 

During  the  year  the  Second  Part  of  VoL  Y.  of  the  Journal  of 
the  Society  has  been  published,  and  the  Third  Part  of  the  same  vo- 
lume is  in  progress,  and  will  be  issued  to  the  Members  during  the 
summer. 

The  following  List  contains  an  account  of  the  Donatioiis  made 
to  the  Society  during  the  year. 
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DONATIONS 

RECEIVED  SINCE  LAST  ANNIVEBSARY. 


1852. 

March   3. — Proceedings  of  the  Liverpool  Literary  and  Philosophical 

Society,  Na  6*    Presented  by  the  Society. 

March    3. — Returns  of  Agricultural  Produce  in  Ireland,  in  the  year 

1860.     Presented  by  the  Commissioners* 

March  10. — Quarterly  Journal  of  the  Greological  Society  of  London, 

No.  29.    Presented  by  the  Society. 

March  ]0«— Museum  of  Practical  Greology. — Goyemment  School  of 

Mines  and  of  Science  applied  to  the  Arts. — On  the 
Importance  of  special  Scientific  knowledge  to  the  Prac- 
tical Metallurgist,  by  John  Percy.  On  the  Science 
of  Greology  and  its  Applications,  by  Andrew  C.  Ram- 
say; and.  On  the  Value  of  an  extended  knowledge  of 
Mineralogy  and  the  Processes  of  Mining,  by  Waring^ 
ton  W.  Smyth.  The  whole  presented  by  Sir  Henry 
T.  De  la  Beche. 

Ifarch  15.— Transactions  of  the  Royal  Scottish  Society  of  Arts, 

YoL  ILL,  Part  5.    Presented  by  the  Society. 

March  17* — Institution  of  Civil  Engineers.— Minutes  of  Proceed- 
ings, 1849-61 ;  with  a  List  of  Members  of  the  Insti- 
tution, December  24th,  1861.  Presented  by  the 
Institution* 

April   7«— ^A  Sketch  ai  the  Physical  Structure  of  Australia,  by 

J.  Beete  Jukes,  M.A.,  F.G.S.,  &c.  Presented  by  the 
Author. 

April  14. — Two  Sections  of  the  Campagna  Romana.     By  M.  de 

Medici  Spada,  and  Professor  Ponzi  Presented  by 
Thomas  Hutton,  Esq. 

June    9* — Quarterly  Journal  of  the  Geological  Society  of  London, 

No.  30.    Presented  by  the  Society. 

June    9 On  the  Original  and  Actual  Fluidity  of  the  Earth  and 

Planets,  by  the  Rev.  Samuel  Haughton,  M.A.  Pre- 
sented by  the  Author. 
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1852. 

Jane   9* — On  the  Causes  which  may  have  produced  Changes  in  the 

Earth^s  Superficial  Temperature,  by  W.  Hopkins, 
Esq.,  M.A.    Presented  by  the  Author. 

June    9*— Address  delivered  at  the  Anniversary  Meeting  of  the 

Geological  Society  of  London,  on  the  20th  of  Fe- 
bruary, 1852,  by  William  Hopkins,  Esq.  Presented 
by  the  Author. 

Sept.  20. — Atheneeum. — Rules  and  Regulations,  List  of  Members, 

1850,  and  Donations  to  the  Library,  1849;  with 
Addenda  for  1851.  Also,  Annual  Report,  &c,  from 
1st  January,  1851,  to  31st  December,  1852.  Pre- 
sented by  the  Club. 

Sept.  20. — Quarterly  Journal  of  the  Geological  Society  of  London, 

No.  31.    Presented  by  the  Society. 

Sept.  20.— Journal  of  the  Royal  Geographical  Society  of  Lon- 
don, YoL  XX.,  Part  2;  Catalogue  of  the  Library, 
corrected  to  May,  1851 ;  and  an  Address  at  the  An- 
niversary Meeting,  24th  May,  1852,  by  Sir  R.  L 
Murchison,  G.  C.  St.  S.,  dbc.  Presented  by  the  So- 
ciety. 

Nov.    3. — The  Mastodon  Giganteus  of  North  America,  by  John 

C.  Warren, M.D.  4ta  Boston:  1852.  Presented  by 
the  Author. 

Nov.    3 — List  of  Donors  to  the  Dublin  University  Museum  and 

Herbarium,  with  a  General  Statement  of  their  Dona- 
tions, from  May,  1844,  to  August,  1852  (two  co- 
pies). Presented  by  Robert  Ball,  LL.  D.,  Director 
of  the  Museum. 

Nov»    3. — ^Fourth   and  Fifth  Annual  Reports  of  the  Board  of 

Regents  of  the  Smithsonian  Institution.  Programme 
of  Organization ;  Registry  of  Periodical  Phenomena. 
List  of  Works  published  by  the  Smithsonian  Insti- 
tution. List  of  Foreign  Institutions  in  Correspon- 
dence with  the  Smithsonian  Institution  (two  copies). 
Abstract  of  the  Seventh  Census  [of  the  United  States]. 
Directions  for  Collecting,  Preserving,  and  Transport- 
ing Specimens  of  Natural  History.  Message  from  the 
President  of  the  United  States  to  the  two  Houses  of 
Congress,  at  the  commencement  of  the  first  Session 
of  the  Thirty-first  Congress,  Part  IIL    Report  of  the 
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Secretary  of  War,  communicating  Information  in  re- 
lation to  the  Geology  and  Topography  of  California. 
A  Notice  of  the  Origin,  Progress,  and  present  Con- 
dition of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia, by  W.  S.  W,  Buschenberger,  M.  D.  (two  co- 
pies). Map  of  that  part  of  the  Mineral  Lands  adjacent 
to  Lake  Superior,  ceded  to  the  United  States  by  the 
Treaty  of  1842  with  the  Chippewas.  The  whole 
presented  by  the  Smithsonian  Institution* 

Nov.     3.— Sur  le    Pouvoir  Magn^tique   des  roches,  par  M.  A. 

Delesse;  Memoire  sur  la  constitution  Mineralogique 
et  Chimique  des  roches  des  Vosges,  par  M.  Delesse. 
Presented  by  the  Author. 

Nov.  6. — Morse's  Patent — Full  Exposure  of  Dr.  Chas.  T.  Jack- 
son's Pretensions  to  the  Invention  of  the  American 
Electro-magnetic  Telegraph,  by  Hon.  Amos  Ken- 
dall.   Presented  by  the  Author. 

Nov.  18. — First  Biennial  Report  on  the  Geology  of  Alabama,  by 

M.  Tuomey.  Presented  by  Henry  W.  Collier,  Esq., 
Governor  of  Alabama. 

Dec.     1  ..^Quarterly  Journal  of  the  Geological  Society  of  Lon- 
don, No.  32.    Presented  by  the  Society. 
1853. 

Jan.  5. — Italian  Irrigation;  being  a  Report  on  the  Agricultu- 
ral Canals  of  Piedmont  and  Lombardy,  by  R.  Baird 
Smith,  F.  G.  S.,  &c.  2  vols.,  and  a  vol.  of  Maps  and 
Plans.  Presented  by  the  Court  of  Directors  of  the 
East  India  Company. 

Jan.     5. — Transactions  of  the  Royal   Scottish   Society  of  Arts, 

VoL  IV.,  Part  1.    Presented  by  the  Society. 

Jan.     5. — The  Atheneeum,  1852.     Presented  by  the  Editor. 

Jan.     5. — ^Tbe  Literary  (jazette,  1862.    Presented  by  the  Editor. 

Jan.     5. — The  Musical  Times,  Nos.  73  to  105;  with  a  Catalogue 

of  Music.    Presented  by  the  Editor. 

Jan.   12. — Journal  of  the  Royal  Geographical  Society  of  London, 

Vol.  XXII.  (1852).    Presented  by  the  Society. 

Feb.  2.— Journal  of  the  Society  of  Arts,  Nos.  1  to  11.  Pre- 
sented by  the  Society. 

Feb.    9* — Fossil  Plant  from  the  Coal  Measures,  Tipperary. 
Vol.  V.  Pabt  8.  Y 
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ADBOSSION  FEES. 

George  McDowell,  Esq., 100 

H.  Medlicott,  Esq., 100 

Re7.  J.  H.  Jellett, 100 

Rev.  A.  B.  Rdwan, 100 

Alexander  Jack,  Esq., 100 

John  Hamiltoo,  Esq.,      100 

J.  B.  Doyle,  Esq., lOO 

G.  Sanders,  Esq., 100 

John  J.  a  Moore,  Esq., 100 


£9    0    0 


LIFE  SUBSCRIPTIONS. 

J.  Beete  Jokes,  Esq., 10    0    0 

Sir  Heniy  De  la  Beche,     5    00 


£15    0    0 


SUBSCRIPTIONS. 


G.M'Dowell,  Esq.  (1851-52),  2 

H.  Medlioott,  Esq.,  ....  1 

Lord  Talbot  de  Malahide,  1 

Edward  Wright,  LL.D.,     .  1 

Thomas  MHj^oire,  Esq.,    .   .  1 

A.  M.  Giles,  Esq.,    ....  1 

H.  W.  Allen,  Esq. 1 

John  Patten,  Esq.,  .  .  .  .  1 
H.  Bruce,  Esq.  (1850-^1- 

52) 8 

E.  Barney,  Esq.,      do.  8 

A.M*Miillen,Esq.(1851-52),  2 
Richard  Griffith,  LL.D.  (1850- 

51-52), 8 

Robert  Mallet,  Esq.,    ...  1 

£.  J.  Shirley,  Esq.  (1851-52),  2 
C.  W.  Hamilton,  Esq.  (1850- 

51-52) 8 

R.  mtchoock,  Esq., ....  1 

J.  Petherick,  Esq.,  ....  1 

Dr.  Hanrey, 1 


$,    d, 

0    0 


0 
0 
0 
0 
0 
0 
0 


0 
0 
0 

0 
0 
0 
0 


0 
0 
0 
0 
0 
0 
0 


0  0 
0  0 
0     0 


0 
0 
0 

0 

0 
0 
0 


Citrriedfirward,     £29    0    0 


Brought  fincard,  29 
Rev.  Dr.  Lloyd  (1851-52),  2 
E.  Dawson,  Esq.,  .  .  .  • 
W.  Dawson,  Esq.,  .  .  .  • 
Rev.  J.  H.  Jellett,  .... 
W.  H.  Curran,  Esq.  (1850- 

51-52), 

M.  D  Arcy,  Esq.,  .  .  >  • 
Earl  of  BecUve  (1851-52)*  • 
J.  Nicholson,  Esq.,  .    .   .  • 

Dr.  Doncan, 

Thomas  Hotton,  Esq.,  .  .  • 
G.  P.  Croker,  M.  D.,  •  .  • 
William  Edington,  Esq., .  * 
W.  W.  Campbell,  Esq.  (1861- 

52), 

S.  Downing,  Esq.,  ...  * 
J.  MoUan,  M.  D.   (1851- 

52). 

Robert  Ball,  LL.  D 

John  MacDonnell,  M.D.   • 

Carrud  forward,     ^* 


$.  d. 
0    0 


0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 


0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 


0    0 
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£  $»  d, 
Brmighi  forward,  52  0  0 
K.  M.  O'Gradj,  M.  D.  (1850- 

51), 2    0    0 

James  H.  Humilton,  Esq. 

(1861-52), 2    0    0 

Ear]  of  Leitrim, 2    0    0 

Est.  W.  A.  Willock,  ...  200 
Lake  White,  Esq.,  ....200 
A.  Jacob,  M.D.(1851),  .10  0 
J.Apjohn,  M.D.,    ....100 

Eari  FltzwiUiam, 10    0 

Chief  Baron  Pigot,Compositi<Hi,  2  0  0 
Be7.  the  Proyost,     ....     200 

Dr.  Allmao, 10    0 

Bobert  CallweO,  Esq., ...  100 
Jdm  Wynne,  Esq.  (1850- 

51-52), 8    0    0 

llieArdibishop  of  Dublin,  .200 
Rev.  A.  B.  Bowan  (4  yean),  4  0  0 
W.  T.  Wilkinson,  ^.,  ...  100 
George  Testes,  Esq.  (1850- 

51-52), 3    0    0 

H.  H.  Head,  M.  D.,  .  .  .  10  0 
Thomas  Hamilton,  Esq.,  ..100 
G.  Wnkinson,  Esq.  (1851),  10  0 
Alexander  Jack,  Esq.,  ...  100 
F.  M.  Jennings,  Esq.  ...  100 
F.  J.  ^dney,  LL.  D.,  ...  1  0  0 
Bev.  J.  Galbraith,  ....  100 
Bey.  8.  Haa^^ton,  ....  100 
John  Hamilton,  Esq.,  ...     100 


Carried  forward,    £93    0    0 


Brought  forwttrd,  93 

John  Parser,  Esq.,   ....  1 

John  B.  Doyle,  Esq.,    ...  1 

G.  Sanders,  Esq., 1 

J.  Welland,  Esq.,     .   .   .   .  1 

P.  Byrne,  Esq., 1 

John  J.  S.  Moore,  Esq.,    .   .  1 

Bev.  Dr.  Wall, 1 

F.  Codd,  Esq.  (1861-52),    .  2 

lieat-CoL  Portlbok,    .  .   .  1 

J.  I.  Whitty,E8q.,  .    .    .    .  1 

Dr.  Harrison, 1 

John  Badclifife,  Esq.,     .   .   .  1 

Bev.  Dr.  Graves  (1851-52),  2 


s.   d, 

0    0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Absooiatb  Mkmbbbs. 

W.  Thomhill,  Esq.,     ...  0    5 

J.  ELennedy,  Esq.,     ....  05 

G.  Kinahan,  Esq.,    ....  05 

J.  Cogan,  Esq., 0    5 

J.  O'Kelly,  Esq., 0    5 

iuMacDonnell,  Esq.  (1851- 

52), 0  10 

J.  K.  Beid,  Esq., 0    5 

James  Pigot,  Esq.,  ....  05 

J.  W.  Mallet,  Esq 0    5 

I.  O'Mahony,  Esq.,  ....  05 

A.  A.  Jacob,  Esq.,  ....  05 

W.  Smith,  Esq., 0    5 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 


£111    5    0 


t2 


I'll 


«  ^  8.0  g.  a  - 

1 1 


it- 

sill 
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The  following  Officers  for  the  ensuing  year  were  then  declared 
duly  elected,  and  the  Society  adjourned  to  receive  the  President's 
Annual  Address : — 


J06BFH  BEBTB  JUXB8,  1C.A. 

rfce-^Pcfsdinits : 

HUMPHBBT  LLOTD,   D.  D.,  S.  F.  T.  CD. 
BOBBBT  BALL,    LL.  D. 
Lm7T.-00L.  POBTLOCK,  B.  B. 
BOBKHT  MALLBT,   O.  ■. 
JAMES  APJOHH,   M.D. 

Qrcasttrivs : 

WILLIAM  BDDIOTOV,   SSQ. 
8AMUSL  DOWVmO,  C.  ■. 

55tmt«du: 

RSr.  S.  HAUOBTOir,   F.T.C.D. 
FBBDBBIOK  J*  SDOmT,  LL.D. 

RICBABD  OBiFFlTU,    LU  Dw 

O.   W.  BAMILTOir,  SSQ. 

JOHN  MAODOSHXLL,   M.  D. 

PBOFB880B  HABRISOir,  ILDw 

THOMAS  HUTTOH,   BSQ. 

BOBBBT  CALLWBLL,   BSQ. 

PBOFB8SOB  HABVET,   M.D. 

BBV.  J.   A.   OALBBAITH,   F.  T.  a  D. 

JOBB  KELLY,   BSQ. 

LOBD  TALBOT  DB  MALAHIDB. 

PB0FB880B  ALLMAM,  M.  Dw 

*OB0BOB  M'DOWBLL,  BSQ.,  F.  T.  a  D. 

*BBy.  PBOFB8SOB  JELLBTT,   F.T.O.  D. 

•BDWABD  WBIOHT,  LL.D. 

•OILBBRT  BABDEBS,  ESQ. 


ANNUAL  ADDRESS 

OELIVEBED  BKFOBE  TRB 

GEOLOGICAL  SOCIETY  OF  DUBLIN, 

FEBRUARY  16,  1863, 

BY 

ROBERT  BALL,  LL.D.,  M.R.I.A.,  &c.,  &a, 

PBMIDIHT  OV  TBM  OBOLOQICAL  BOCnTT  OF  DUBLOT  |  DIBBCTOB  OF  TBB  DUBLDr  UMTrBJUnT  WSSMXJU I 
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When  you  did  me  the  very  high  honour  last  year  of  electing  me 
to  be  your  President,  I  took  the  Chair  with  the  expressed  resolu- 
tion on  my  part  not  to  hold  it  longer,  if  I  could  make  way  for  a 
person  more  suited  for  the  office  by  a  practical  acquaintance  with 
geology,  as  I  consider  that,  in  the  present  state  of  the  Society,  such 
knowledge  is  essential  to  him  whose  duty  it  is  to  guide  you  in  your 
future  progress.  For  myself,  my  avocation  as  a  public  servant  for 
more  than  twenty-five  years  rendered  the  acquisition  of  any  scien- 
tific knowledge  difficult,  and  practical  geology,  in  its  special  mean- 
ing, all  but  impossible.  It  is  true,  that  I  have  read  geological 
works;  that  I  have  some  knowledge  of  collateral  branches  of  natural 
science;  and  that  I  have  had  a  very  active  share  in  the  working  of 
the  Society,  and  have  sedulously  attended  its  meetings  for  seven- 
teen years; — yet  I  have  not  had  the  practical  application  which,  as 
I  before  said,  I  deem  essential  to  your  Chairman.  It  may  be  sup- 
posed that,  as  I  have  been  placed  on  the  retired  list  as  a  public 
servant,  I  should  now  have  time  to  acquire  the  knowledge  to  which 
I  refer;  but  I  cannot  do  so  in  a  year,  and  I  do  not  purpose  at- 
tempting it,  believing  that  I  can  render  better  service  to  geology 
by  promoting  some  of  the  branches  of  natural  science  to  which  my 
taste  more  inclines  me;  and,  paradoxical  as  it  may  seem,  looking 
forward  to  having  less  time  for  varied  pursuits  than  I  have  yet  badt 
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as  I  may  now  hope  ocoasionally  to  engage  in  works  such  as  the 
daOy  duty  I  ¥^a8  heretofore  charged  with  rendered  it  idle  to  attempt 

For  the  year  of  my  Presidency,  and  for  some  time  before,  I 
have  had  very  dose  occupation,  I  may  say  without  intermission ;  in 
consequence,  my  health  gave  way  some  three  weeks  since.  I  am 
still  far  from  well;  and  have  only  ¥rithin  the  last  three  days  been 
able  to  think  of  an  Address. 

To  foUow  out  the  example  of  my  most  ezcellentv  friend,  your 
late  President,  Lieutenant-Colonel  Portlock,  and  give  not  only  a 
critical  abstract  of  the  papers  that  have  been  before  you  during  the 
last  year,  but  also  an  elaborate  resume  of  the  progress  of  geological 
science  throughout  the  world,  calls  for  an  amount  of  ability,  infor- 
mation, and  time,  which  was  never  at  my  disposaL  But  for  the 
illness  to  which  I  have  referred,  I  would  have  attempted  a  review 
of  the  sixteen  papers  which  were  last  year  before  you ; — I  leave  it 
to  my  talented  successor  as  a  debt  due  by  this  Chair,  and  rely  on 
his  good  nature  to  clear  it  off  in  his  next  Address,  with  the  view 
of  keeping  up  the  series  of  information  as  to  our  progress,  to  be 
found  in  the  several  Addresses,  a  practice  by  which  the  value  of 
the  various  papers  is  much  enhanced. 

I  have  considered  it  right  to  say  thus  much  of  m3rself  to  prevent 
misconception,  and  also  to  plead  in  extenuation  of  the  Address  it  is 
now  my  duty  to  make  to  you,  and  to  deprecate  comparison  with 
those  of  the  many  able  and  learned  men  who  have  preceded  me  in 
this  Chair,  in  which  I  shall  ever  consider  it  an  honour  to  have  sat. 

Having  thus  informed  you  of  what  I  am  not  going  to  do,  I  pro- 
ceed to  make  an  humble  attempt,  but  I  trust  not  a  useless  one,  for 
the  encouragement  of  the  junior  members  of  the  Society,  by 
showing  them  what  they  can  do,  may  do,  and  (may  I  say?)  ought 
to  do.  But  first  I  would  notice  the  origin  of  the  Society ; — it  was 
founded  in  1831,  by  the  exertions  of  the  late  eminent  and  reverend 
Provost  Lloyd,  aided  by  other  distinguished  men;  it  was,  as  it 
were,  an  offshoot  from  the  Royal  Irish  Academy,  having  the  in- 
vestigation  of  the  mineral  structure  of  the  earth,  and  more  par- 
ticularly of  Ireland,  for  its  avowed  object,  one  in  which  it  has 
displayed  a  great  amount  of  perseverance  and  zeal.  And  here  I 
may  rematk,  that  not  long  since  our  unfailing  friend,  the  father 
of  our  Society,  and  one  of  our  first  Vice-Presidents,  Dr.  Grif- 
fith, stated  that  he  was  one  of  the  founders  of  the  London  Greolo- 


224 

gical  Society,  and  that  all  the  indrndaals  who  met  together  to 
form  that  Society  were  then  alive.  It  is  scarcely  less  remarkable  that 
he,  with  the  first  Secretaries,  Treasurers,  and  the  fifteen  Council  of 
this  Society,  who  were  assembled  together  just  twenty- two  years  since 
at  the  Provost's  House, — twenty  men,  not  then  very  young,  are  all 
in  vigour  at  the  present  time,  evidencing  that  geologists — with 
sound  minds  (which  we  cannot  doubt) — ^have  singularly  sound  bo- 
dies. To  return  from  this  digression  to  the  working  of  the  Society: 
we  have  records  of  286  papers  having  been  delivered  at  our  meetings* 
It  may  well  serve  the  object  I  have  in  view  to  mention  them  in- 
dividually  (see  Appendix) ;  they  show  the  many  able  minds  which 
have  been  engaged  in  promoting  our  objects,  as  well  as  the  very 
varied  subjects  which  have  been  treated  of;  yet,  were  there  many 
times  more,  materials  would  not  be  exhausted  (acqiurebat  eundo\ 
one  paper  produces  others,  and  not  unfrequently  a  gpreat  mistake 
produces  excellent  information  in  discussion,  and  leads  to  the  pre- 
paration of  careful  papers.  Be  not,  therefore,  afraid — if  you  do  not 
teach,  you  may  learn  in  the  best  school,  L  e.  in  endeavouring  to  in- 
struct others  and  to  correct  yourselves.  Though  we  cannot  hope 
to  excel  the  zeal,  perseverance,  and  energy  of  some  of  the  early 
members  of  the  Society,  we  may  fairly  hope  to  equal  them;  we 
have  now  our  science  on  a  better  established  basis,  and  each  acces- 
sion to  it  serves  to  open  up  sources  not  thought  of  in  the  former 
period ;  we  have,  therefore,  the  less  excuse  if  we  fail  to  make  pro- 
gress. 

It  has  been  ignorantly  said,  that  the  Government  Survey  has 
been  doing,  under  our  Presidents  Portlock,  Oldham,  and  our  new 
President,  with  their  able  assistants,  all  that  this  Society  contem- 
plated. With  all  respect  for  the  talents  of  our  friends  and  their 
aids,  they  did  not,  they  will  not,  and  they  do  not  pretend  to  take 
charge  of  all  the  work  we  cut  out  for  ourselves,  and  if  they  did, 
they  could  not  do  it  Doubtless,  by  them  will  be  laid  down  the 
broad  and  comprehensive  chart  which  will  guide  the  course  of  f^* 
ture  geologists,  who,  if  prudent,  will  not  trust  too  far.  Opportuni- 
ties daily  arise  which  the  Survey  cannot  have;  by  these  individuals 
may  correct  the  maps,  and  step  by  step  improve  the  great  work  to- 
wards which  the  indefatigable  exertions  of  Dr.  Griffith  iiad  made 
such  wonderful  approach.  I  feel  quite  assured  that  the  officers  of 
the  Geological  Survey  will  heartily  thank  any  of  our  members  who,  io 


225 

a  philosophical  spirit,  may  even  attempt  to  point  out  facts  which  they 
may  observe  ia  sinkings  or  cuttings,  and  which  may  not  have  fallen 
under  the  notice  of  the  Survey.   I  thus  urge  you  to  measure  ham- 
mers with  this  formidable  government  service,  but  should  you  not 
dare  to  do  so,  there  is  ample  room  for  you  to  take  a  wide  berth  and 
advance  geology  in  many  ways.   It  is  a  science  embracing  so  much, 
that  I  believe  I  am  correct  in  saying,  that  there  lives  not  a  perfect 
geologist  armed  at  all  points;  such  panoply  is  not  for  one  man;  but 
what  one  man  cannot  do,  a  society  may  do;  we  include  zoologists, 
botanists,  mineralogists,  chemists,  meteorologists,  geographers,  phy- 
sicists, <&c. ;  the  new-coined  paleontologist  ought  to  be  a  zoologist  and 
botanist  tolerably  perfect,  i.  e.  skilled  in  a  knowledge  of  organised 
beings  recent  and  fossil ;  the  latter  can  only  be  properly  understood 
by  means  of  the  former,  while  the  zoologist  and  botanist  who  does  not 
know  extinct  species  is  but  half  made  up.   The  labours  of  the  various 
members  to  whom  I  have  referred,  being  brought  into  the  common 
stock,  will  in  time  come  to  be  combined  in  a  harmonious  whole 
by  some  master  mind.     In  the  early  time  of  geology,  crude  hjrpo- 
thesis  in  the  closet  was  the  occupation  of  learned  cosmogonists; 
now,  those  who  work  at  home  use  the  facts  which  those  occupied  in 
the  field  accumulate;  thus  the  structures  they  raise,  based  on 
facts,  are  permanent,  while  the  products  of  erudite  but  visionary 
brains  have  passed  away.     I  know  many  think  it  difficult,  if  not 
impossible,  to  teach  generally  how  to  observe.     The  difficulty  will 
usually  be  found  to  exist  in  preconceived  notions  in  the  pupils;  I 
consider  that  few  persons  of  ordinary  intelligence  can  be  found 
who  might  not  usefully  observe.   If  they  will  set  themselves  to  care- 
fully describe  what  they  actually  see,  and  no  more,  they  will  soon 
find  their  powers  increase,  and  learn  to  be  accurate;  a  facility  of 
making  useful  deductions  is  not  so  easily  acquired,  but  if  the  young 
geologist  will  content  himself  with   perseveringly  accumulating 
facts,  without  immediately  doing  so  to  support  any  preconceived 
idea  of  his  own,  the  true  bearing  of  these  facts  will,  sooner  or  later, 
burst  upon  him.  *  Is  there  any  one  amongst  us  who  cannot  do  some- 
thing in  our  service?- 1  think  not    Those  who  are  near  fossiliferous 
strata  may  collect  specimens  of  their  organic  remains.  If  merely  in 
the  old-fashioned  way,  it  is  a  pretty  and  healthful  recreation,  but 
for  geological  purposes  the  greatest  care  is  necessary  to  note  the 
locality  and  the  relative  numbers  of  species,  their  respective  posi- 
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tions  in  the  beds,  &o. ;  even  without  these  scientific  additions  the 
general  collection  of  fossils  is  useful  in  training  the  eye  of  the  na- 
turalist to  the  distinction  of  species. 

Within  a  short  distance  of  Dublin  many  palsontological  ques- 
tions remain  unanswered;  such  as  the  distribution  of  shells  in  the 
carboniferous  limestone,  their  varieties,  and  the  probable  causes  on 
which  these  varieties  depended.  In  the  drift  a  search  for  arctic 
shells  is  well  worthy  of  attention,  as  is  the  di8cove];y  of  shell  marls, 
newer  than  the  glacial  drift,  but  associated  with  it. 

A  careful  collection  of  the  bones  of  vertebrate  animals,  whererer 
they  may  occur  in  bogs,  marl,  gravel,  as  indicating  remote  antiquity, 
is  much  urged ;  it  is  but  a  short  time  since  that  the  former  exis- 
tence of  bears  in  this  country  was  contradicted  on  historical  evi- 
dence, supported  by  the  fact  that  no  remains  had  been  found.  It  is 
only  very  lately  that  we  have  had  unquestionable  evidence  of  very 
large  bears  having  existed  coeval  with  the  giant  deer  of  Ireland, 
apparently  the  carnivorous  restrainer  of  the  increase  of  that  mighty 
ruminant  It  is  but  a  few  years  since  the  remains  of  rein-deer  were 
found  in  quantity  close  to  Dublin,  yet,  doubtless,  both  bears  and 
rein-deer  have  left  in  our  marls  many  of  their  bones,  which,  for 
want  of  knowledge,  have  not  before  attracted  attention. 

The  microscope  opens  up  a  fine  field  of  discovery,  and  I  believe 
one  not  at  all  sufficiently  worked.  The  study  of  the  entomostraoa, 
both  recent  and  fossil,  is  replete  with  pleasure,  and,  probably,  if 
fully  pursued,  would  be  found  to  lead  to  as  sound  diagnosis  in  geo- 
logy on  certain  points,  as  the  study  of  the  larger  fossils.  Baird's 
book,  published  by  the  Bay  Society,  and  Jones\  by  the  Palseonto- 
graphical,  would  suffice  to  point  the  way  to  an  inquirer  in  this  di- 
rection. 

As  regards  the  structure  of  rocks  much  remains  to  be  done  in 
examining  in  minute  detail  the  metamorphoses,  such  as  may  be 
found  on  the  flanks  of  the  granitic  district  of  Wicklow : — the  sub- 
jects of  slatey  cleavage;  of  the  foliation  of  various  schists;  and  the 
difference  between  cleavage  and  the  separation  of  crystalline  plates. 
The  nature  of  many  igneous  rocks  has  never  been  explained. 

A  well-digested  arrangement  of  rocks,  founded,  probably,  on  the 
chemical  constitution,  is  most  desirable,  and  many  years  of  exertion 
may  be  well  bestowed  on  it  Its  want  is  felt  by  the  field  geologist; 
it  is  a  stumbling  block  in  the  way  of  the  application  of  economic 
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geology,  and  it  leads  to  great  confusion  in  discussions,  as  we  have 
often  witnessed. 

It  appears  to  me  that  electricity  in  its  various  forms  may  be  used 
experimentally  to  much  advantage  in  aid  of  geology.  Modifications 
of  the  electrotype  processes  may,  I  expect,  afford  much  help  to 
inquirers  in  this  direction.  There  is  in  the  University  Museum 
the  remains  of  what  was  once  a  miner's  pick ;  the  iron  is  all  gone, 
and  in  its  stead  is  a  mass  of  native  copper;  while  along  the  handle, 
which  is  still  quite  sound,  are  crystallized  minerals ;  the  whole  afford- 
ing evidence  of  active  processes  still  at  work,  and  capable  of  modify- 
ing the  distribution  of  metals  in  a  very  remarkable  manner. 

Members  who  have  opportunities  may  render  our  Transactions 
more  valuable  by  contributing  reports  of  mining  operations,  and 
will  find  much  scope  for  earnest  application  in  metallurgical  pur- 
suits. Though  these  can  scarcely  be  called  geological,  yet  they  are 
so  nearly  connected  as  to  be  quite  within  our  objects,  and  the  his- 
tory of  metallurgy  will  show  that  no  applications  of  science  are 
more  important  than  those  it  requires. 

When  we  reflect  that  it  is  probably  owing  to  the  exertions  of 
our  elder  brothers  in  London,  and  our  own  here,  that  geology  has 
come  to  be  recognised  by  Grovemment  and  the  public,  and  that  it 
is  now  taught  in  our  time-honoured  University,  in  the  three  pro- 
vincial Colleges,  in  the  Dublin  Society,  and,  through  its  operation, 
in  various  towns  through  Ireland,  as  well  as  disseminated  all  over 
the  country  by  the  operation  of  the  Geolc^ical  Survey, — we  may 
fairly  feel  proud  of  the  share  we  have  had  in  such  a  result,  and  may 
look  forward  with  more  than  hope  to  the  great  increase  of  the 
Society  from  the  springs  of  geological  knowledge  which  have  been 
thus  opened  within  a  very  few  years.  Our  founders  would  have 
regoiced  could  they  have  anticipated  such  a  power  as  I  have  alluded 
to,  and  they  would  naturally  have  speculated  on  great  results.  Shall 
we  not  have  them?  If  not,  it  will  be  as  discreditable  to  us  as  their 
great  advancement,  under  many  difficulties,  was  honourable  to 
them. 

It  is  right  to  warn  young  geologists  against  the  mischievous 
class  of  persons  called  cui-bono  people,  who,  though  they  endeavour 
to  decry  inquiry  where  a  useful  end  is  not  seen,  too  often  success- 
fully snatch  the  benefits  from  those  who  arrived  at  them  by  exercis- 
ing the  highest  privilege  and  most  glorious  occupation  of  man, — 
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the  search  for  truth  for  its  own  sake.  It  is  in  such  search  that  I 
look  for  any  great  step  in  geology.  Those  who  inquire,  with  a  de- 
finite end  in  view,  may  be  said  to  have  half  discovered  it  already; 
while  experience  shows  us  that  the  mighty  progress  of  recent  time 
is  the  result  of  the  application  of  truths  discovered  by  philosophic 
labour,  rarely  imdertaken  with  any  view  to  such  application.  I 
therefore  urge  the  search  for  truth ;  every  truth  found  adds  to 
human  power;  and  in  geology  ascertained  facts  are  the  implements 
necessary  for  progress. 

Besides  your  scientific  exertions  in  the  cause  of  the  Society, 
there  are  other  aids  which  you  may  render,  such  as  inducing  suitable 
persons  to  join  it.  If  each  of  you  bring  in  one  you  will  enable  the 
Council  to  publish  more,  and  will  probably  do  a  real  service  to  your 
friends.  Tou  may  have  perceived,  by  the  Report  of  the  Council, 
that  the  progress  of  the  Society  has  been  steady ;  debts  have  been 
cleared  off;  the  numbers  of  the  Society  have  increased;  and,  on 
the  whole,  a  fair  promise  for  the  future  is  given.  It  remains  with 
you  to  realize  still  greater  success.  Will  you  work?  If  you  wiUf 
gird  on  your  hammers,  and  to  the  assault  forthwith. 

In  leaving  the  Chair  I  must  again  express  my  sense  of  the  high 
honour  I  have  had  to  have  filled  it.    I  would  have  gladly  complied 
with  the  wish  that  I  should  have  continued  to  do  so  if  I  did  not 
think  it  my  duty  to  the  Society  to  endeavour,  by  my  retreat,  to  se- 
cure for  you  the  services  of  my  excellent  and  able  friend,  Mr.  Jukes, 
Director  of  the  Creological  Survey  of  Ireland.  To  overcome  his  scruples 
was  my  greatest  difficulty;  in  the  which  your  generous  desire  to  do 
me  honour  made  me  more  earnest   It  appears  to  me  that  the  spirit  of 
the  law  of  the  Society  is,  that  changes  should  be  made  in  the  Presi- 
dentship as  often  as  practicable.   Hence  the  restriction  to  two  years 
as  a  maximum ;  besides,  I  find  two  precedents  for  one  year,  vis.* 
Colonel  Colby,  in  1837,  and  Dr.  Griffith,  in  1840.     The  rule,  a«  » 
general  rule,  may  be  a  good  one,  but  in  my  case  I  felt  in  myself  a 
want  of  that  special  knowledge  which  you  will,  I  am  sure,  under- 
stand more  fully  when  you  find  the  increased  spirit  which  will  ne- 
cessarily manifest  itself  from  the  practical  experience  of  your 
Chairman,  whom  I  now  beg  to  instal,  with  hearty  good  wishes, 
and  a  feeling  that  he  will  experience  from  your  hands  the  same 
courtesy  and  kindness  I  have  always  received,  and  for  which  I  tfO 
most  grateful. 
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March  9, 1853. — "  On  the  Queen's  County  GolUeriea;'*  by  Abthub  A.  Jacob,  C  £. 

Th£  Leinster  coal  formation  extends  over  a  large  tract  of  conntrj, 
including  portions  of  the  Queen's  County  and  of  the  counties  of 
Kilkenny,  Tipperary,  and  Carlow.  It  has  been  deposited  upon 
and  is  conformable  with  the  mountain  limestone,  and  overlies  the 
latter  to  a  considerable  depth.  The  entire  district  is  surrounded 
by  flat- topped  hills:  thus,  a  basin  is  formed,  to  the  centre  of  which 
the  beds  uniformly  incline.  There  are,  of  course,  several  exceptions, 
due  to  local  disturbance. 

I  have  selected  fo^  this  evening's  paper  the  parts  situate  in  the 
Queen's  County.  This  part  is  bounded  to  the  north  by  Cullenagh, 
to  the  south  by  the  Kilkenny  coal  district,  to  the  east  by  Bally linan 
and  Ballickmoyler,  and  to  the  west  by  Ballinakill  and  BaUyroan. 

The  outcrop  of  the  lower  beds  of  sandstone  belonging  to  the 
coal  measures  can  be  seen  in  but  few  places,  owing  to  the  deep 
alluvial  deposit  with  which  they  are  covered.  It  is  very  clearly 
defined  in  the  neighbourhood  of  Ballinakill,  on  the  edge  of  the 
Castlecomer  road,  and  also  at  Cullenagh,  where  it  is  inclined  to  the 
horizon  at  an  angle  of  7^ — the  strike  being  N.  22**  W. 

The  principal  collieries  are  the  Doonane,  Newtown,  Towlerton, 
Nuragh,  and  Rushes :  in  all  these  the  coal  called  the  3-foot  seam  is 
chiefly  sought.  This  seam  is  not  of  a  regular  thickness,  being 
sometimes  less  than  two  feet  thick.  This  change,  and  the  variable 
quality  of  the  coal,  has  led  to  the  supposition  that  the  coal  found  in 
the  Rushes  colliery  is  not  the  same  seam  as  that  found  in  the  New- 
town. I  have  carefully  examined  these  collieries,  and  am  satisfied 
that  I  am  correct  upon  this  point,  as  reference  to  the  sections  will 
show. 

There  are,  as  far  as  I  can  discover,  in  the  district  included  upon 
the  mi^  (Towlerton  excepted),  four  regular  beds  of  coal, — all 
anthracite:  viz.,  the  foot-coal,  which  is  the  lowest  bed;  over  it  the 
3-foot  coal,  then  the  double  seam  and  at  top  of  these  the  9-inch 
seam.    I  will  proceed  to  describe  them  in  their  proper  order. 

The  foot-coal  is  but  of  little  value,  and  only  worked  near  the 
outcrops  it  underlies  the  3-foot  seam,  at  a  depth  varying  between 
twenty-five  and  forty-five  yards. 

The  3-foot  seam  is  of  considerable  value,  and  has  been  much 
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worked.  Unfortunatelj,  owing  to  the  careless  manner  in  which 
this  seam  was  formerly  wrought,  a  great  portion  of  the  coal  hts 
been  lost;  and,  now  that  the  supply  is  nearly  exhausted,  the  pro- 
prietors have  at  length  had  their  eyes  opened,  and  are  carrying  on 
their  works  in  a  more  systematic,  and,  of  course  (comparatively 
speaking),  in  a  more  profitable  manner. 

Owing  to  the  method  formerly  adopted,  the  whole  country  is 
studded  with  pits, — ^they  being  sometimes  not  more  than  sixty 
yards  apart  The  hurrying  roads  were  so  yery  defective  that  the 
coal  could  not  be  carried  to  the  shafts  for  any  considerable  distance; 
Pillars  of  enormous  size  were  also  left,  which,  now  that  the  coal  is 
becoming  scarce,  are  being  removed;  but  the  expense  of  re- opening 
the  collieries  for  the  purpose  is  very  great,  and,  consequently,  none 
but  the  shallow  parts  are  searched. 

The  double  seam,  as  far  as  I  could  find,  occurs  only  in  the 
Bushes  and  Newtown  basins.  It  is  composed  of  two  beds  of  coal, — 
each  bed  being  about  one  foot  in  thickness,  having  a  bed  of  fire- 
clay of  one  foot  between  them:  it  is  not  wrought,  as  the  quality  is 
inferior. 

The  outcrop  is  only  visible  in  the  Fumans  quarry,  where  the 
beds  are  highly  fossiliferous. 

The  9-inch  seam  only  occurs  in  a  few  places,  and  can  hardly 
be  considered  as  a  regular  bed:  it  thins  out  sometimes  to  two 
inches,  but  in  no  place  is  it  thicker  than  nine  inches.  Each  of 
these  beds  of  coal  is  underlain  by  a  bed  of  fire-clay  of  very  superior 
quality;  it  is  generally  about  three  feet  in  thickness.  It  is  strange 
that  such  a  source  of  wealth  should  have  been  neglected,  when  its 
removal  from  the  collieries  would  have  considerably  facilitated  the 
excavation  of  the  coal,  and  when  its  great  value  was  pointed  out  so 
far  back  as  the  year  1814  by  Mr.  Grifiith,  in  his  able  Report  on  the 
Leinster  coal  district. 

Mr.  Edge,  some  short  time  since,  erected  a  kiln,  and  burned  some 
bricks,  which  were  quite  as  good  as  those  imported  from  the  Eng- 
lish collieries;  he  did  not,  however,  exert  himself  to  obtain  s 
market,  and  as  soon  as  he  had  made  what  he  required  for  his  own 
use  he  gave  up  the  manufacture. 

Mr.  Wandesforde,  the  owner  of  the  greater  part  of  the  Kil- 
kenny coal  field,  has  erected  a  brick  and  tile  factory  at  Castlecomer, 
and  though  he  uses  the  common  brick  clay  of  the  neighbourhood 
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in  large  quantity,  lie  has  never,  as  far  as  I  could  disoover,  given  the 
fire-clay  a  single  triaL  The  land  in  the  coal  district  is  in  general 
of  fair  quality,  but  (owing  to  a  very  retentive  subsoil)  it  is  of  little 
value  unless  thoroughly  drained*  It  is  only  within  the  last  few 
years  that  the  drainage  system  has  been  adopted,  and  the  conse- 
quent improvement  is  visible  to  the  most  casual  observer. 

To  understand  the  geology  of  the  entire  Leinster  coal  field 
would  require  years  of  study  and  careful  examination,  which  I  am 
sorry  to  say  I  cannot  devote  to  it;  but  should  these  remarks  lead 
others  to  examine  into  our  native  industrial  resources,  I  will  f<^ 
that  I  have  done  my  duty. 


March  9, 1853 "Notes  on  the  Salt  Mine  at  Dancrue,  and  Searches  for  Coal  by 

the  Marquess  of  Downshire;**  by  J.  B.  Dotlb,  Esq. 

The  scene  of  the  present  operations  in  search  of  coal  by  the  Marquess 
of  Downshire  lies  about  two  miles  north-west  of  Carrickfergus,  and 
about  a  quarter  of  a  mile  from  the  valley  of  the  Woodbum  River, 
in  the  middle  division  of  the  county  of  the  town,  at  a  point  about 
300  feet  above  the  level  of  the  sea. 

The  entire  of  the  Antrim  coast  presents  a  series  of  moral  pre- 
cipices, against  which  there  abuts  an  extensive  mass  of  vegetable 
soil,  descending  to  the  very  margin  of  the  sea,  with  inclinations 
more  or  less  steep,  according  to  the  distance.  This  recumbent  mass 
is  generally  of  great  thickness,  as  in  the  present  instance,  and  is 
formed  of  the  de6m  of  adjacent  rocks  and  the  beds  of  the  gypseous 
marls  of  the  new  red  sandstone  formation,  which  lie  between  the 
mountains  and  the  sea. 

The  order  of  the  strata  is  very  plainly  developed  in  the  face  of 
the  escarpments,  and  consists  of  tabular  trap,  resting  upon  the 
white  chalk  and  greensands,  beneath  which  are  the  lias  and  -new 
red  sandstone  series. 

The  new  red  sandstone  is  not  very  common  in  Ireland,  being 
principally,  confined  to  the  basaltic  formation  of  the  north,  and  to 
a  small  district  in  the  County  of  Monaghan,  in  the  vicinity  of  Gar- 
rickmacross. 

Its  principal  development  in  Antrim  is  iu  the  valley  of  the 
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Lagan,  and  at  Carrickfergns,  on  the  north  shore  of  Belfast  Lough. 
The  series  has  been  computed  to  be  from  1800  to  2000  feet  thick, 
consisting  of  a  large  proportion  of  shales. 

The  sandstone  strata  are  very  thin,  and  are  variouslj  coloured,—* 
the  reddish-brown  predominating,  intermixed  with  others  of  a 
bluish-gpray,  green,  or  yeUow  colour. 

The  same  formation  is  traceable  on  the  shores  on  the  opposite 
side  of  the  Lough,  between  Cultra  and  Hollywood,  where  thin  beds 
of  magnesian  limestone  alternate  with  the  new  red  sandstone  beds* 
The  limestone  is  much  denuded  by  the  action  of  the  sea,  as  it  all 
lies  below  the  high  water-mark. 

On  the  Antrim  side,  the  beds  attain  a  considerable  elevation: 
the  general  strike  of  the  strata  is  to  the  east,  dipping  north. 

As  the  new  red  sandstone  lies  immediately  above  the  coal 
measures  in  England  (where  the  formation  attains  its  greatest  ex- 
pansion), it  has  become  one  of  the  special  sites  of  manufacturing 
enterprise.  Not  less  than  seventeen  or  eighteen  principal  cities 
and  manufacturing  places  are  situated  on  it,  or  upon  the  strata  be- 
longing to  it. 

It  is  no  wonder,  then,  that  in  a  district  so  remarkable  for  manu- 
fiMsturing  enterprise  as  the  nortl^  repeated  trials  for  coal  should 
have  been  made  from  time  to  time,  hitherto  vrithout  sucoess.  The 
present  researches  are  the  most  important  and  extensive  that  have 
yet  been  made,  and  are  being  pushed  forward  with  an  energy  worthy 
of  a  successful  result 

In  the  pursuit  of  this  desirable  object,  a  discovery  of  great  in- 
terest and  value  has  been  made.  About  600  feet  from  the  surface 
an  immense  bed  of  the  purest  rock-salt  has  been  penetrated,  the 
entire  series  of  the  saliferous  beds  exceeding  200  feet  in  thickness. 
The  salt  has  been  pronounced  to  be  of  a  very  superior  description, 
yielding  from  95  to  98  per  cent,  of  pure  salt  of  commerce. 

Some  of  the  salt  beds  are  of  a  beautiful  blush  colour,  others 
white,  and  those  mixed  up  in  the  shale  bands  are  sometimes  bluish 
or  of  a  clayey-brown  appearance. 

As  we  have  not  had  a  previous  opportunity  in  this  country  of 
making  our  acquaintance  with  the  arrangements  of  this  system,  it 
may  not  be  uninteresting  to  the  members  if  I  were  to  give  the  re- 
sults of  the  borings  at  present  in  progress,  which  have  now  reached 
Vol.  V.  Part  3.  Z 
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the  depth  of  about  900  feet,  being  nearly  600  feet  below  the  level 
of  the  sea. 

I  am  indebted  to  my  friend  Mr.  Kelly,  a  distinguished  member 
of  this  Society,  for  the  following  memorandum,  made  at  the  edge 
of  the  shaft  upon  the  1 0th  September  last,  at  which  time  the 
greatest  depth  obtained  was  about  700  feet: — 

Feet. 
Diluvium,  about  50  feet;  red  marl,  500;  intermixed 

with  thin  beds  of  gypsum, 5500 

A  thin  stratum  of  rock-salt, 15.0 

Salt  and  blue  band, 6.8 

Pure  salt, S8.0 

Blue  and  red  band,  with  some  salt, 17.0 

Mixed  salt,  blue  and  red  band, 13.0 

Last  salt,  clean,  but  not  yet  bored  through,  ....  20.0 

709.8 

These  salt  beds,  from  a  very  careful  examination,  are  found  to 
be  conformable  with  the  strata  of  the  formation  on  the  surface;  so 
that  it  may  fairly  be  concluded  that  the  deposit  is  not  a  lenticular 
mass,  confined  to  a  single  basin  of  limited  extent,  but  a  regular 
series  of  stratified  beds:  and  if  so,  it  is  not  difficult  to  calculate 
upon  the  out-crop  at  no  great  distance.  The  line  of  section,  p.  231, 
is  taken  from  the  Toppin  Hill,  928  feet  above  the  level  of  the  sea, 
running  through  the  mouth  of  the  shaft  nearly  due  north  and 
south  to  the  Lough.  This  would  give  the  out-crop  about  a  mile 
and  a  half  to  the  east,  as  nearly  as  may  be  ascertained  from  ft 
section  taken  within  the  shaft* 

The  probability  is,  that  there  are  many  such  beds  along  the 
whole  area  of  the  new  red  sandstone  formation,  as  it  is  well  known 
that  gypsum  has  been  found  at  Colin  Glen  and  at  CushendalL  At 
Lame,  as  I  have  been  informed  by  P.  M'Garel,  Esq.,  of  the  M»- 
heramore  Limeworks,  borings  were  made  in  search  of  coal  in  toe 
year  18399  of  which  a  return  has  been  forwarded;  from  which  i( 

*  A  Comptny  for  woridng  the  salt  mine  has  been  recently  formed  in  Bel^M^  ^ 
are  now  sinking  a  shaft  near  the  Railway  Terminus,  rery  nearly  in  the  place  indicate<> 
above. 
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appears  that  thin  beds  of  salt  were  reached  at  only  150  feet  below 
the  surface.  These  experiments  were  made  in  the  town  of  Ballj- 
edmond,  about  three  miles  from  Larne,  and  near  to  the  village  of 
Gljnn,  where  a  salt  spring  has  been  known  to  exist  for  years. 
The  salt  reached  was  only  eight  yards  thick ;  but,  as  the  borings  were 
discontinued  at  the  depth  of  174  feet,  it  is  more  than  probable  that 
the  great  deposit  lies  farther  down.  Between  this  point  and  the 
mine  at  Duncrue,  at  the  village  of  Eden,  there  is  another  salt 
spring,  which  would  lead  to  the  supposition  that  the  whole  district 
between  Lame  and  Carrickfergus,  at  least,  contained  a  saliferous 
deposit.  Since  these  notes  were  first  made,  a  new  salt  mine  has 
been  discovered  at  Red  Hall,  lying  within  this  district  But  coal 
is  the  great  object  to  be  obtained.  Reports  of  its  discovery  have 
appeared  from  time  to  time  in  the  Belfast  papers;  but  hitherto  they 
have  all  proved  fallacious,  or  at  least  premature. 

I  have  obtained  a  Report  of  such  a  circumstantial  nature,  given 
by  the  engineer  conducting  the  operations  at  the  mine,  that  I  am 
induced  to  give  it:  it  wants  verifica^on,  however,  which  I  have 
taken  steps  to  obtain,    ^he  borings  are  given  as  follows: — 

Taking  the  gypseous  marls  as  before,      .    .    •      550 
There  follows,  of  workable  saliferous  beds,     100 

A  stratum  of  red  salt, 22| 

Then  a  saliferous  deposit, 26 

Pure  salt, 84 

Mixed  rock-salt, 14} 

Pure  salt, 39 

Total  saliferous, ....    ^-^    286 

Thin  blue  band,       6.6 

Dark-coloured  rock  resembling  ironstone,    •     •  4.0 

Freestone, 10.1 

Gray  rock,  not  yet  through, 2.4 

Total, 859.1 

One  very  favourable  indication  is  present, — all  the  strata,  so 
far,  are  conformable,  which,  according  to  Professor  Sedgwick,  is 
a  very  probable  indication  of  the  series  running  out  into  the  coal 
measures. 

In  England,  where  the  system  is  most  perfectly  developed,  it 
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presents  the  following  series  of  beds,  according  to  the  same  high 
authority,  viz. : — 

UPPER  BEDS,  SUNK  600  FEET. 

1.  Variegated  marls, — ^red,  bluish,  greenish, — with  laminated 
dajs,  holding  gypsum  generally,  and  salt  partially,  as  in  Cheshire. 

2.  yari^;ated  sandstones,  the  lower  parts  in  some  districts 
pebbly. 

MIDDLE,  800  FEET  THICK. 

1.  Laminated  limestone,  with  layers  of  marls,  gypseous  and 
mottled. 

2.  Magnesian  limestone. 

3.  Marl  slates,  soft  and  impure. 

LOWER  SBRIBS. 

Red  sandstone,  red  and  purple  marls,  micaceous  grits, — ^white» 
yellow,  or  pebbly. 

"  Where  conformable,*'  he  adds,  "  this  sandstone  passes  into 
the  coal  measures,  upon  which  it  rests.^ 

How  far  all  these  members  of  the  system  may  exist  in  the  new 
red  of  the  Antrim  district  will  be  a  matter  for  examination. 

The  magnesian  limestone,  as  we  have  already  observed,  is  found 
alternating  in  thin  beds  with  the  new  red  on  the  shore  near  Cultra, 
in  the  county  of  Down ;  and  perhaps  a  more  careful  examination 
of  the  same  district  will  detect  others  of  the  series. 

Another  encouraging  circumstance  may  be  referred  to.  In  the 
Tyrone  coal  field,  near  Dungannon,  the  new  red  sandstone  rests 
upon  the  coal,  unconformably,  however;  and  although  more  ex- 
tended observation  establishes  the  conclusion  that  there  is  no  de- 
terminable order  applicable  in  all  cases  as  to  the  nature  of  the  rook 
that  overlies  the  coal, — as  it  may  sometimes  be  a  slate  day  as  well 
as  a  sandstone, — ^yet,  in  reference  to  the  efforts  now  being  made,  it 
is  so  far  encouraging  to  know  that  not  only  is  there  no  impossi- 
bility, but  there  is  a  strong  probability,  of  a  successful  resnlty 
founded  upon  the  geological  conditions  already  noticed. 
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April  18,  1858.—**  On  the  QaarU  Bocks  of  tbe  Nortbern  Part  of  the  Comity  of 

Wicklow,  by  Jomr  Kellt,  Esq." 

When  the  Ordnance  Geological  Map  of  the  county  of  Wicklow  was 
published,  it  appeared  to  me  that  one  of  the  sections  accompanying 
that  map  was  erroneously  conceived  and  drawn ;  that  is  the  section 
passing  in  a  north-westerly  direction  through  the  Great  Sugarloaf 
near  Bray.  In  that  section  there  are  shown  above  twenty  beds  of 
quartz  rock  alternating  with  slaty  rocks,  and  this  I  look  upon  to 
be  a  mistake.  It  was  with  a  view  to  get  this  corrected  that  I  put 
together  the  observations  In  the  present  paper,  and  describing  such 
facts  as  my  memory  supplied,  to  show  that  the  views  I  entertained 
were  borne  out  by  those  facts. 

After  the  paper  was  written  I  gave  it  to  Mr.  Oldham  to  read, 
previously  to  giving  notice  of  its  being  read  in  this  Society,  that  he 
might  be  prepared  to  defend  the  views  put  forward  in  the  section, 
but  immediately  after,  he  made  arrangements  to  quit  this  country, 
and  the  subject  dropped.  However,  if  the  section  be  incorrect,  as 
I  believe  it  to  be,  it  is  well  to  correct  it  at  any  time. 

As  the  subject  of  this  paper  lies  chiefly  in  the  northern  part  of 
the  county  of  Wicklow,  it  may  be  well  to  give  a  short  description 
of  the  rocks  in  that  vicinity. 

The  rocks  of  Bray  Head  belong  to  the  lower  part  of  the  old 
graywacke  series,  which  is  now  called  *'  The  Cambrian  rocks"  by  the 
English  geologists.  They  occur  generally  in  well-defined  beds,  of  a 
hard,  gray,  coarse-grained,  siliceous  rock,  averaging  two  or  three 
feet  in  thickness,  those  often  alternating  with  beds  of  gray  slate, 
or  red  slate,  only  a  few  inches  thick.  This  hard  gray  rock  has  re- 
cently got  the  name  of  "  quartzite,"  but  this  name  must  not  be 
confounded  with  "  quartz  rock,"  which  here  is  of  a  whitish  yellow 
colour,  and  totally  different  from  quartzite  in  mineral  character  as 
well  as  in  colour.  The  quartzite  beds  are  sometimes  five,  ten,  or 
fifteen  feet  in  thickness,  and  the  slaty  beds  as  much,  but  these  cases 
are  the  exceptions  to  the  general  rule. 

Quartz  rock  in  Ireland  occurs  in  two  different  conditions, 
stratified  and  amorphous.  Stratified  quartz  rock  occurs  abun- 
dantly in  Donegal,  Mayo,  and  Galway  counties.  The  unstratified 
or  amorphous  kind  occurs  also  in  those  counties  in  certain  locali- 
ties; but  it  is  this  kind  that  chiefly  occurs  in  the  counties  of  Dublin 
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and  Wicklow,  and  also  at  Wexford.  Both  kinds  might  be  got  in 
hand  specimens,  extremely  similar  to  each  other  in  colour,  fracture, 
and  texture,  but,  as  seen  on  the  great  scale  where  they  occur  in  the 
country,  the  two  kinds  present  a  striking  difference. 

I  shall  select  one  or  two  particular  districts  for  description. 
Stratified  quartz  rock  is  found  along  the  northern  coast  of  Mayo, 
stretching  from  Broadhaven  eastwards  to  Glenlossera,  a  distance  of 
fourteen  miles,  and  extends  from  the  shore  inland  from  three  to  five 
miles,  thus  comprising  an  area  of  above  fifty  square  miles.  This  is 
called  the  Glenamoy  district,  from  the  river  of  that  name  which 
flows  through  it  Here  on  the  shore  the  stratification  is  well  ex- 
posed, and  the  beds  beautifully  regular,  averaging  from  ten  to  fif- 
teen inches  in  thickness,  having  micaceous  partings,  by  means  of 
which  they  are  easily  separated  into  large  flags,  having  remarkably 
smooth  surfaces.  The  rock  in  this  locality  appears  not  to  have 
been  much  disturbed.  It  dips  pretty  uniformly  at  a  small  angle, 
about  15^  to  26^  to  the  south-east,  and  under  mica  slate,  thus 
showing  it  to  be  older  than  the  mica  slate  of  that  district  of  Mayo. 

In  Donegal,  the  stratified  quartz  rock  is  found  in  contact  with, 
and  lying  upon  granite  at  rather  a  small  angle  in  several  places, 
namely,  near  Malin  Head  and  Dunaff  Head,  in  the  barony  of  Innis- 
howen ;  in  Elilmacrenan  barony  near  the  coast,  north  of  Bossnakill ; 
at  Glen;  between  Ballyness  Bay  and  Claudy  river;  on  the  summit 
of  Bloody  Foreland  mountain,  the  north-western  part  of  the  county; 
again  at  Maghery,  three  miles  south-west  of  Dunglow,  and  in  the 
island  of  Arran,  altogether  forming  a  line  of  junction  with  granite 
of  above  thirty-five  miles  in  length.  The  quartz  rock  in  most  of 
this  line  is  stratified,  the  beds  dipping  at  a  low-angle  to  the  south- 
east, and  succeeded  by  mica  slate,  conformably;  all  showing  the 
quartz  rock  here  also  to  be  older  than  the  mica  slate. 

Since  granite  comes  in  contact  with  every  rock  occasionally,  no 
reliance  can  be  placed  on  this  long  line  of  junction  for  determining 
the  age  of  the  quartz  rock ;  but  the  fact  that  it  is  found  both  here 
and  in  Mayo, — dipping  conformably  under  the  mica  slate,  in  such 
extensive  areas, — is  a  proof  at  least,  that  it  is  the  oldest  stratified 
rock  in  either  of  those  counties. 

A  second  band  of  quartz  rock  occurs  in  Donegal,  a  few  miles 
from  this  first,  and  parallel  to  it.  It  is  four  to  five  miles  in  breadth, 
and  above  forty-five  miles  long,  extending  from  Guldaff,  by  Cam- 
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donagh,  Buncrana,  Bathmullan,  and  Letterkennj^  and  ending  near 
Fintown.  A  band  of  mica  slate  separates  those  two  bands  of  quartz 
rock.  Along  the  north-west  margin  of  this  second  band  some  of 
the  dips  would  indicate  that  it  succeeds  the  first  mica  slate  con- 
formably, and  on  its  south-east  margin  it  is  succeeded  by  what  has 
the  appearance  of  a  second  mica  slate,  which  extends  over  the  south- 
eastern half  of  the  county,  and  also  into  Londonderry  and  Tyrone. 
Whether  there  be  really  two  distinct  bands  of  quartz  rock,  or 
whether  the  second  is  an  upthrow  of  the  first,  bounded  on  the 
north-west  margin  by  along,  straight  line  of  fault,  cannot  easily  be 
determined.  The  latter  is  probably  the  case,  as  this  north-west 
margin  is  nearly  in  a  straight  line  with  the  edge  of  the  gpranite  dis- 
trict, from  Ardara  to  FintoWn,  produced  north-east  in  the  strike 
of  the  stratified  rock. 

Such  a  fault  would  produce  the  appearance  of  two  bands  of 
quartz  rock  here,  where  only  one  formation  really  existed;  for  the 
granite,  hot,  liquid,  expanded,  and  elevated,  would  have  cooled  and 
hardened  first  round  its  external  margin,  at  the  junction  with  the 
other  rocks,  and  gradually  inwards  towards  the  central  axis  of  the 
ridge.  While  this  gradual  cooling  and  consequent  shrinking  were 
going  on,  the  central  parts  would  have  dropped  down  by  those  fis- 
sures, as  the  mass  contracted  more  than  the  exterior,  where  it  first 
cooled  and  became  solid;  and  this  would  account  for  those  two  bands 
of  quartz  rock,  that  next  the  granite  having  slipped  down  with  the 
granitic  nucleus,  and  left  the  external  margins  on  a  higher  leveL 

Something  of  this  kind  may  be  traced  in  the  county  of  Dublin, 
in  the  limestone  district.  All  the  beds  of  limestone  in  the  level 
country  from  Donnybrook,  by  Bathgar,  Kimmage,  Crumlin,  the 
Fox  and  Geese,  &c.  &o.,  dip  towards  the  granite,  which  lies  south- 
ward, instead  of  being  found  in  the  horizontal  position  in  which  we 
must  presume  they  were  originally  deposited. 

In  the  neighbourhood  of  the  Glenamoy  district,  at  the  west  side 
of  the  great  lake  of  Carramore,  amorphous  quartz  rock  occurs  in 
the  townland  of  Rathmorgan.  Here  it  rises  into  a  large  hill,  768 
feet  above  the  level  of  the  sea;  and  this  makes  a  striking  feature 
where  the  surrounding  country  is  rather  fiat  What  is  worthy  of 
remark  here  is  the  oocurrence  of  this  amorphous  mass  in  the  vici- 
nity of  the  low,  fiat,  and  stratified  district  of  Glenamoy,  leading  to 
the  inference  of  a  common  origin  here  for  both  kinds  of  this  rock ; 
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that  the  hill  has  been  protruded  from  a  lower  level,  through  the 
overlying  strata;  and  that  it  originally  formed  part  of  the  base  of 
the  great  mas^  though  now  found  in  contact  with  and  even  on  a 
higher  level  than  the  superior  beds  which  surround  it. 

The  quartz  rock  of  this  hUl  appears  to  be  identical  in  character 
with  the  quartz  rock  of  the  Sugarloaf  district  of  Wicklow,  of 
Howth,  and  of  Forth  mountain  in  Wexford.  They  are  all  of  the 
same  yellowish  white  colour,  the  same  fracture,  the  same  aspect, 
and  the  same  general  absence  of  sedimentary  lines. 

I  do  not  mean  to  say  that  quartz  rock  is  not  found  interstrati- 
fied  with  mica  slate;  on  the  contrary,  thin  bands  of  quartz  rock, 
from  ten  to  fifty  feet  in  thickness,  are  often  found  alternating  with 
beds  of  slate.  They  occur  so  in  numerous  instances  in  the  neigh- 
bourhood of  CUfden  in  Connemara,  and  also  in  Glenamoy  in  the 
county  of  Mayo,  near  the  junction  of  the  quartz  rock  and  slate  dis- 
trict; but  generally  downwards  from  the  junction,  in  the  quartz 
rock,  there  is  no  slate  seen,  and  the  overlying  slate  contains  no 
quartz  rock.  The  cases  where  they  are  interstratified  are  few,  and 
might  be  called  the  exception.  In  all  these  bands  there  is  no  doubt 
of  the  true  sedimentary  character  of  the  rock,  the  beds  being  dis- 
tinctly visible.  What  I  would  endeavour  to  show  is,  that  the  quartz 
rock  of  the  Sugarloaf  district  in  Wicklow  is  not  of  this  kind. 

From  the  foregoing  facts  I  infer,  that  the  quartz  rocks  of  the 
Sugarloaves  and  Howth  are  not  like  those  alluded  to  in  Mayo  and 
Donegal,  in  their  original  position  with  regard  to  the  adjacent  rocks; 
that  they  do  not  alternate  with  them,  as  shown  in  the  Ordnance  sec- 
tion through  the  Great  Sugarloaf,  but  that  those  great  masses,  now 
brought  in  this  locality  to  the  surface,  were  once  joined  to,  and 
formed  a  part  of,  a  r^^ar  system  of  stratified  quartz  rock  lying  be- 
low the  gray  slaty  rocks,  as  they  are  now  seen  in  Mayo  and  Donegal; 
that  they  were  in  this  position  rendered  semifluid  or  plastic  by 
subterranean  heat,  and  protruded  through  enormous  fissures  made 
in  the  overlying  gpraywacke  by  volcanic  or  other  expansive  power 
from  below ;  that  the  sedimentary  lines  of  the  former  beds  have  in 
a  vast  majority  of  cases  been  wholly  obliterated,  but  that  in  a  few 
cases  faint  traces  of  such  lines  are  still  visible,  as  they  are  in  other 
metamorphic  rocks,  which  are  believed  to  have  been  in  a  semifiiu^^ 
state,  and  yet  bear  slight  marks  of  former  stratification,  such  as  pot- 
phyries,  slaty  greenstones,  and  even  granite  itself  which  in  some 
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looliliee  shows  decided  traces  of  bedding,  and  the  interior  of  the 
beds  ia  of  coane  orjstallizatian.  This  latter  &ct  may  be  well  woi  in 
the  townland  of  Dnnlewy  Near,  on  sheet  43  of  the  Ordnance  Uap 
of  DonegaL 


8tTati£ed  OnoiM  at  Dtiiilev7  Naar.   Sbeat  IS.  DonagiL 

Any  one  who  looks  at  the  accompanjODg  map  of  the  Ticinity  of 
the  Wicklow  Sngarloavea  will  see,  from  the  extent  and  form  of  the 
■evend  masses,  and  the  spurs  and  forks  emanating  from  the  main 
body  of  the  quartz  rock  of  that  locality  into  the  adjacent  graywacke, 
that  they  never  coold  have  been  produced  by  ordinary  sedimentary 
deposition. 

Though,  perhaps,  not  a  strong  point  to  be  relied  on,  yet  it  may 
be  mentioned,  that  the  rugged  outline  of  Bray  Head  bears  a  strong 
resemblance  to  the  outlines  of  many  ridges  of  hills  in  Donegal,  in 
the  vicinity  of  greenstones  and  porphyries  in  that  county,  and 
more  espe<!ially  in  the  neighbourhood  of  Rathmnllan. 

Stratified  quartz  rock,  such  as  occurs  in  Donegal,  Mayo,  and 
Galway,  is  not  found  in  Wicklow,  so  far  as  I  know;  but  unce  it  is 
generally  under  the  slaty  rocks  in  those  counties,  there  is  no  good 
reason  to  suppose  it  is  absent  here.  It  may  be,  and  probably  is, 
under  the  slate  in  Wicklow,  as  well  as  in  Mayo. 

From  Bathcoole,  by  Dnolavin  to  Castledermot,  the  slaty  rocks 
generally  dip  S.E.,  and  the  accumulation  of  the  strata  is  from  the 
Chair  of  Kildare  towards  Dunlavin,  the  upper  beds  coming  in  con- 
tact with  the  granite  on  its  western  margin  here;  and  it  is  remarkable 
that  on  this  side  there  is  no  quartz  rock.  So  also  from  Aughrim 
and  Camew,  southward  through  Wexford,  it  is  the  upper  part  of 
the  slaty  cocks  that  lies  in  contact  with  the  granite  of  Mount  Lein- 
ster,  and  there  is  no  quartz  rock  there;  thus  following  up  the  ana- 
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logy  in  Mayo  and  Don^al,  before  alluded  to,  of  the  absence  of  quartz 
ro(^  in  the  upper  part  of  the  slaty  rocks.  But  in  the  north  of  Wick- 
low,  about  the  Sugarloaf  hills,  the  case  is  different.  Here  the  rocks 
belong  to  the  lowest  strata  of  the  Cambrian  group,  as  before  stated. 

Along  the  granite  border  from  the  Scalp,  near  Enniskerry,  to 
Boundwood,  the  gray  stratified  beds  of  rock  dip  south-east,  from 
Bray  Head  by  Newtownmountkennedy  they  dip  north-west,  in  the 
contrary  direction;  thus  forming  a  synclinal  valley  along  the  line 
from  Boundwood  to  Bray :  and  in  the  bottom  of  this  synclinal  trough 
it  is  that  the  largest  masses  of  amorphous  quartz  rock  in  Wicklow^ 
that  is,  Drumbawn,  the  Sugarloaf  hills,  and  the  masses  about  Bray 
Head,  make  their  appearance.  In  the  protrusion  of  those  great 
masses  the  superincumbent  strata  were  uplifbed  and  fractured,  and 
the  whole  of  the  upper  part  of  the  slaty  rocks  corresponding  with 
that  on  the  Dunlavin  side  was  carried  away  by  denudation,  leaving 
only  part  of  the  Cambrian  strata  behind,  which  is  now  well  exposed 
in  the  railway  cutting  at  Bray  Head;  those  strata  intermixed  in  a 
confused  way,  but  not  interstratified  with  the  amorphous  quartz 
rock  masses  of  that  vicinity  as  we  see  them  now. 

I  shall  now  enumerate  the  principal  masses  of  quartz  rock  in  the 
south-east  of  Ireland,  and  afterwards  notice  such  facts  in  the  vici- 
nity of  any  of  them  as  bear  upon  the  subject.     They  are — 

1.  The  Hill  of  Howth,  a  roundish  mass,  about  two  square  miles. 

2.  The  mass  in  which  are  the  Greater  and  Lesser  Sugarloaves, 
about  four  square  miles.  This  mass  is  rudely  circular,  and  is  the 
largest  in  Wicklow. 

3.  Shankill,  near  the  Scalp,  a  long,  narrow  mass,  about  half  a 
square  mile. 

4.  Bray  Town  stands  on  one  of  those  protrusions.  The  form 
of  it  is  nearly  circular,  and  it  is  about  one-fourth  of  a  square  mile. 

6.  Bray  Head.  This  is  a  long,  narrow  mass  of  rock,  forming  a 
fork  at  the  south  end.  It  is  about  a  mile  in  length  by  from  a  fur- 
long to  half  a  furlong  in  breadth,  making  one-eighth  of  a  square  mile. 

6.  The  Brandy-hole  protrusion,  half  a  mile  south  of  Bray  Head, 
a  long,  narrow,  crooked,  irregular  mass,  about  one-fourth  of  a  square 
mile. 

7.  Walker's  Rock,  an  elliptic  mass,  lying  half  a  mile  west  of  the 
Great  Sugarloaf,  and  occupies  an  area  of  about  one-eighth  of  a  square 
mile. 
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8.  DrombawD,  a  low  district,  about  two  miles  N. W.  of  New- 
towmnoantkennedy.  It  occupies  about  one  and  a  half  square 
miles. 

9.  Dunran  Hill,  three  miles  south  of  Newtownmountkennedj, 
an  irregular  roundish  mass,  about  three- fourths  of  a  square  mile. 

10.  Rathmore,  crosses  the  mail-coach  road  two  miles  north  of 
Ashford.  This  is  a  long,  narrow  strip  like  a  djke,  in  area  about  a 
quarter  of  a  square  mile. 

11.  Carrickmacreilly.  The  quartz  rock  in  this  mountain  is 
mostly  formed  into  long,  narrow  stripes,  some  a  mile  long  by  half  a 
furlong  in  width ;  frequently  a  row  of  hummocks  in  a  line,  with 
hollows  between  them.  There  are  several  masses,  which  in  the  ag- 
gregate occupy  about  half  a  square  mile. 

12.  Ballinacor  mountain,  five  miles  south-west  of  Bathdrum; 
about  one  square  mile. 

13.  Forth  Mountain,  running  from  the  town  of  Wexford  to  the 
south-west,  comprising  an  area  of  about  twenty-two  square  miles, — 
the  largest  in  Leinster. 

Besides  the  above  there  are  numerous  others;  indeed,  there  may 
be  counted  on  the  Ordnance  Geological  Map  of  the  county  of 
Wicklow  two  hundred  and  ninety-eight  of  these  small  masses,  lying 
in  the  slaty  strata  along  the  eastern  boundary  of  the  granite,  and 
in  its  vicinity.  Those  small  masses  are  generally  shown  as  of  a 
lenticular  form,  about  half  a  mile  in  length  by  a  few  perches  in 
width.  They  are  shown  lying  lengthwise  in  the  strike  with  the 
slaty  beds,  thick  in  the  middle,  and  getting  smaller  towards  the 
ends,  and  agreeing  in  shape  exactly  with  the  greenstone  protru- 
sions and  elvan  dikes,  which  also  are  marked  in  the  vicinity  of 
the  granite,  and  appear  to  take  the  places  of  the  quartz  rock  masses 
as  they  proceed  towards  the  south  from  Aughrim  to  Camew. 
Indeed,  on  the  Ordnance  Map  it  appears  that  the  Aughrim  river, 
which  runs  eastward  by  Arklow,  and  in  the  line  of  which  there  is 
shown  a  gpreat  fault  or  shift,  cuts  off  the  Cambrian  rocks  and  the 
accompanying  quartz  rock  masses  near  the  granite,  and  divides 
them  from  the  upper  Silurian  rocks,  with  their  accompanying 
elvan  dikes,  which  seem  to  be  the  protrusions  of  these  latter  rocks, 
and  which  lie  all  to  the  south  of  this  place  in  contact  with  the 
granite,  as  the  Cambrian  do  northward  from  that  place  to  Killiney ; 
thus  showing  that  the  quartz  rocks  are  associated  with  the  lower 
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part  of  the  graywaoke  or  Cambrian  rocks  throngh  all  the  district 
It  is  the  same  about  Forth  mountain  in  Wexford. 

I  shall  now  be  more  particular  in  describing  a  few  of  the  separate 
masses,  and  begin  with  one  of  the  most  remarkable,  that  which  is 
seen  on  the  shore  half  a  mile  south  of  Bray  Head,  at  the  Brandy- 
hole,  a  name  well  known  to  the  country  people  since  times  when 
smuggling  was  practised.  There  is  a  good  section  of  the  rocks  here, 
in  the  cutting  for  the  Wicklow  railway,  at  the  mouth  of  the  Brandy- 
hole  tunnel.  The  quartz  rock  at  this  place  resembles  a  great  bed, 
about  fourteen  yards  in  thickness.  It  lies  conformably  with  the 
stratified  beds,  and  dips  conformably  with  them  to  the  N.W.  at  an 
angle  of  about  60°;  and  certainly,  if  examined  only  at  this  spot,  a  geo- 
logist at  first  sight  would  pronounce  it  a  bed  of  rock,  regularly  depo- 
sited in  order,  with  the  beds  in  contact  with  it,  and  not  a  dyke  or  pro- 
trusion of  plastic  or  fluid  matter.  But  dykes  of  foreign  matter  are 
frequently  found  running  a  long  way  between  two  beds  of  rocL 
Trap  dykes  are  seen  at  Scrabo  quarries  in  the  county  of  Down,  in 
sandstone,  and  at  Carlingford  in  limestone,  running  in  this  manner 
between  two  beds,  preserving  an  exactly  uniform  thickness  for 
several  yards  in  length,  and  then  turning  suddenly  away  in  another 
direction  through  the  quarries,  cutting  across  other  beds. 

In  the  mass  of  quartz  rock  at  the  Brandy-hole  there  are  no 
traces  of  stratification.  From  this  place  it  passes  westward  up  the 
hill,  forming  a  rough,  elevated  crest,  and  rises,  at  half  a  mile  distance 
from  the  shore,  to  a  height  of  793  feet,  thence  it  descends  to  the 
village  of  Windgate,  which  is  a  mile  from  the  shore.  In  this  mile 
the  mass  preserves  the  long,  attenuated  form  of  a  dyke,  but  in  width 
it  is  very  irregular,  and  so  far  unlike  the  true  beds  about  Bray 
Head.  It  varies  from  14  to  60,  100,  and  in  some  places  160  yards 
in  thickness.  In  this  course  also,  though  preserving  the  same  ge- 
neral direction,  it  is  disturbed  in  its  continuity,  apparently  by  hori- 
zontal shifts.  There  are  two  places,  as  may  be  seen  on  the  map, 
where  it  is  only  a  few  yards  wide,  and  a  third  where  it  is  quite  se- 
parated at  the  surface  of  the  groimd  from  the  rest  of  the  mass, 
which  soon  rises  up  again,  forming  a  steep,  rough  rock.  When  the 
observer  arrives  at  Windgate,  he  will  find  that  the  mass  does  not 
pursue  the  direct  course  across  the  road,  as  might  be  expected  in 
following  it  from  the  shore,  but  takes  a  turn  southward,  crossing 
the  strike  of  the  graywacke  beds,  which  here  lie  at  both  sides  of  it» 
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and  are  well  exposed  to  the  eastward,  between  it  and  the  shore. 
From  this  torn  southward  it  increases  in  bulk,  forming  a  hill  632 
feet  above  the  level  of  the  sea,  and  200  yards  wide  across  at  the 
summit.  It  then  descends  southwards,  through  Templecarrig  Lower, 
into  the  valley,  then  turns  westward  under  Belmont  House,  and 
thence  northward  through  the  plantation,  where  it  terminates  in  a 
narrow  point. 

Now,  this  Brandy-hole  quartz  rock  mass  is  one  of  my  strongest 
facts  to  show  that  this  quartz  rock  is  not  in  its  original  natural  po- 
sition, but  is  an  intruded  mass,  although  at  the  sea-shore  it  appears 
to  lie  in  the  gray  Cambrian  beds  conformably. 

In  the  area  which  lies  to  the  south  of  this  mass,  and  between 
the  shore  and  Windgate,  the  strike  of  the  beds  is  nearly  east  and 
west,  and  the  dip  60  to  80  degrees  north,  both  being  persistent 
and  regular  over  this  area  of  nearly  a  mile,  in  its  east  and  west  di- 
rection, by  a  quarter  of  a  mile  average  width,  from  north  to  south. 
The  beds  in  the  northwest  angle  of  this  area  are  broken  off,  and  at 
Windgate  village,  where  the  quartz  rock  takes  a  turn  to  the  south, 
it  overlaps  their  broken  ends,  and  separates  this  area  from  another 
area  of  similar  rock  lying  west  of  the  road,  thus  forming  a  great 
intruded  mass  of  yellow  unstratified  quartz  rock,  between  the  two 
fields  of  stratified  gray  rock,  and,  as  was  said  before,  cutting  across 
them,  and  separating  them — and  bearing  some  resemblance  in  idea 
to  the  skeleton  of  a  horse,  the  backbone  being  represented  by  the 
quartz  rock,  and  the  ribs  by  the  graywacke  beds,  aiming  at  and 
striking  against  it  on  both  sides. 

It  might  be  argued,  that  at  Windgate,  where  the  quartz  rock 
mass  takes  a  turn  southward,  nearly  at  right  angles  to  its  former 
course,  the  stratified  rocks  turn  also  with  it,  and  bend  parallel  to 
it,  all  forming  a  curve  together;  but  this  is  not  the  case.  Take 
the  point  a  on  the  accompanying  map,  where  the  stratified  rock 
is  visible,  and  follow  the  strike  eastward  to  the  shore  at  b;  from 
this  point  &,  where  the  strike  cuts  the  shore,  to  the  Brandy- 
hole,  is  about  sixty  perches.  K  the  stratified  rocks  curved  round, 
to  conform  to  the  shape  of  the  quartz  rock,  there  ought  to  be  this 
distance  of  sixty  perches  between  where  the  stratified  rock  is  seen  at 
a»  and  the  next  quartz  rock,  which  is  seen  at  d:  this  is  a  space  in 
which  no  rock  is  seen ;  it  is  a  tilled  field,  the  rock  being  covered 
with  gravel  and  soil,  but  it  is  clear  that  even  if  the  beds  did  turn 
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round  here,  there  is  not  room  between  the  point  a,  where  the  stra- 
tified grajwacke  is  visible  and  persistent  with  that  of  the  area  lying 
eastwards,  and  the  point  d,  the  nearest  quartz  rock  visible  which,  is 
only,  seventeen  perches  off  here,  while  the  thickness  of  g^rajwacke 
beds  which  should  fit  in  this  space,  if  there  were  no  break  in  than, 
and  that  they  turned  round  in  the  angle,  should  be  above  fifty  &Te 
perches.  In  fact  the  mass,  in  its  progress  from  the  Brandy-hole  to 
Windgate,  in  its  general  direction  shifts  southward  a  little  across 
the  strata,  cutting  the  ends  obliquely  at  a  small  angle,  but  from 
Windgate  southward,  where  it  takes  the  turn,  it  cuts  across  the 
beds  nearly  at  right  angles.  This  could  not  have  been  the  case  if 
the  quartz  rock  mass  had  been  deposited  in  a  sedimentary  way, 
with  the  gray  beds. 

It  will  be  understood  from  these  observations,  that  according 
to  the  views  I  take,  this  mass  of  quartz  rock  is  a  protrusion  of  the 
rock,  in  a  plastic  or  semifluid  state,  through  orifices  or  fissures 
made  by  subterraneous  movement,  in  the  solid  rock  which  lay  over 
it.  From  the  general  shape  of  the  mass,  and  the  manner  in  which 
it  lies  with  the  accompanying  well-defined  stratified  beds,  sometimes 
parallel  to  them,  and  sometimes  breaking  through,  and  crossing  them 
irregularly,  I  cannot  come  to  any  other  conclusion;  besides  I  have 
more  facts  to  draw  upon  in  support  of  these  views. 

A  glance  at  the  map,  where  the  dips  and  observations  are  all 
marked  in  their  proper  places,  will  show  all  that  relates  to  this  im- 
portant mass,  better  than  further  description. 

The  Bray  Head  protrusion  lies  about  half  a  mile  north  of  the 
Brandy-hole  ridge,  and  is  nearly  similar  to  it  in  length,  breadth,  and 
general  form.  It  rises  from  the  shore  to  a  height  of  663  feet,  and, 
forming  a  row  of  hummocks,  presents  a  rough  irregular  outline, 
passes  westwards  down  the  hill  to  Ballinamuddagh  village.  At  this 
place  it  throws  off  a  branch  to  the  south-west,  which  forms  a  fork 
with  the  main  line.  This  branch  terminates  at  120  perches  from 
where  it  sets  off,  and  the  main  line  ends  in  the  valley  of  Elilruddery 
demesne. 

Near  the  summit  of  this  ridge,  convenient  to  Bray  Head,  there 
are  two  low  passes  through  the  narrow,  steep  quartz  rock  ridge,  and 
these  are  occupied  with  slate;  but  they  have  each  the  appearance  of 
being  only  a  thin,  superficial  patch,  stretching  across  the  hollow,  and 
joining  the  gpreater  mass  of  slate  on  both  sides  of  the  ridge. 
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Between  the  Brandy-hole  ridge  and  the  Braj  Head  ridge,  in 
the  townland  of  Ballinamuddagh,  there  are  three  small  masses  of 
quartz  rock,  which  are  pretty  much  alike  in  size  and  form ;  a  de- 
scription of  one  of  them  will  serve  for  each.  The  middle  one  is 
about  350  yards  in  length,  88  yards  wide  at  the  west  end ;  66  yards 
in  the  middle,  and  60  yards  at  the  east  end.  It  has  the  appearance 
of  lying  in  the  stratified  beds  conformably,  being  parallel  to  the 
strike;  but  if  a  sedimentary  bed,  the  two  ends  of  this  mass  would 
be  prolonged  in  an  attenuated  form,  and  end  in  a  point,  which  is  not 
the  case.  At  each  end  the  termination  is  rather  abrupt,  and  the  mass 
is  not  produced  eastward  to  the  shore,  because,  if  it  were,  it  would 
appear  in  the  line  of  railroad,  which  is  only  30  perches  from  i^and 
where  all  the  beds  of  the  hill  are  visible,  being  cut  across,  and  this 
yellow  bed  is  not  where  it  should  appear  if  produced.  The  rail- 
road is  only  150  yards  from  where  they  disappear  on  the  north- 
east brow  of  the  hilL  There  is  little  doubt  but  those  three  small 
masses  lie  in  the  strata,  and  are  partially  conformable  with  them, 
and  if  so,  the  apertures  which  received  the  plastic  matter  from  be- 
low were  made  by  a  separation  of  the  beds  along  the  sedimentary 
joints,  with  some  fracturing  of  the  strata  at  the  ends  where  they 
terminate  abruptly. 

The  quartz  rock  mass  of  the  Great  and  Little  Sugarloaf  hills,  as 
before  stated,  occupies  an  area  of  about  four  square  miles,  and  within 
this  area,  as  shown  by  outline  on  the  map  facing  p.  241, 1  believe 
no  slate  exists.  The  two  hills  are  included  in  this  mass,  as  well  as 
the  space  between  them,  and  round  their  bases  for  some  distance. 

As  in  most  geological  sections,  the  Ordnance  section  passing 
through  the  Great  Sugarloaf  passes  across  the  strata,  nearly  at  right 
angles  to  the  strike.  In  seeking,  therefore,  in  the  coimtry  for  an 
exhibition  of  the  alternations  of  quartz  rock  and  slate,  shown  on  that 
section,  an  observer  would  naturally  follow  the  strike  of  the  beds; 
that  is,  proceed  either  in  a  S.W.  or  N.E.  direction,  to  some  ravine 
or  place  where  the  rock  shoidd  be  well  exposed.  A  favourable 
place  of  this  kind  is  found  in  the  valley  through  which  the  road 
runs  westward  from  Kilmacannoge  chapel  towards  the  waterfalL 
The  direction  of  this  road  is  east  and  west,  and  across  the  strike  of 
the  rocks  of  the  district,  and  as  it  runs  along  the  northern  brow  of 
the  Great  Sugarloaf  mountain,  this  is  a  place  where,  if  those  alter- 
nations existed,  they  would  be  visible. 
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Draw  a  line  from  the  trigoDometrical  station,  on  the  summit  of 
the  Great  Sugarloaf,  to  Kilmacannoge  chapel.  This  line  has  a  north- 
easterly direction,  and  is  nearly  in  the  strike  of  the  stratified  beds 
of  the  surrounding  country ;  and  not  far  from  the  average  of  the 
direction  of  the  eastern  slope  of  the  mountain  itself,  which  is  shown 
to  be  the  last  or  most  easterly  bed  of  quartz  rock  on  the  sectioo. 
This  same  bed,  then,  should  be  found  at  or  near  the  chapel,  and 
westward  from  it  on  the  road  side  should  be  found  the  alternations 
which  are  shown  upon  the  section ;  but  not  one  of  them  is  there  to 
be  found  for  half  a  mile  west  of  the  chapel,  or  until  we  get  beyond 
the  distance  from  the  chapeU  that  the  alternations  are  shown  to 
exis^pv^estward  from  the  summit  of  the  mountain. 

Again,  it  may  be  said  that  those  alternations  of  slate  exist  in 
lenticular  masses,  and  disappear  in  wedge-shaped  points,  before  they 
reach  the  Kilmacannoge  road.  Take  the  line  of  section  itself,  and 
westward  on  this  line  for  about  twenty-five  chains,  or  100  perches 
from  the  summit,  all  the  rock  seen  is  quartz  rock;  but  in  this  100 
perches  distance  from  the  summit,  on  the  section,  are  shown  nine 
bands  of  slate,  alternating  with  as  many  bands  of  quartz  rock ;  and 
since  no  slate  is  found  in  this  distance  on  the  ground,  I  think  the 
section  is  incorrect. 

There  are  indeed  two  longitudinal,  rib-like  masses  of  quartz  rock 
on  the  west  slope  of  the  Great  Sugarloaf,  with  slate  between  them, 
which  might  suggest  the  idea  of  alternating  bands  of  quartz  rock  and 
slate;  but  these  are  not  separate  masses, — though  they  are  separated 
by  a  band  of  slate  in  one  place,  they  are  joined  and  unite  in  another. 
I  look  upon  them  to  be  low  ridges  of  the  quartz  rock,  thrown  up 
in  relief  on  the  edges  of  small  faults  or  fissures  in  the  underlying 
rock;  and  that  the  slate  here  is  not  alternating  with  them,  but 
lying  in  thin  superficial  patches  between  them  on  the  subjacent 
quartz  rock  of  the  mountain ;  the  same  way  as  it  is  seen  on  the  eastern 
slope  of  the  Little  Sugarloaf,  or  on  the  summit  of  the  Hill  of  Howth. 

Another  circumstance  I  think  incorrect  is  this : — On  the  vaeip 
the  eastern  slope  of  the  Great  Sugarloaf  is  all  coloured  as  slate,  with 
three  very  small  lenticular  masses  of  quartz  rock  in  it  On  the 
corresponding  section  the  whole  of  the  eastern  slope  of  the  moun- 
tain is  shown  as  quartz  rock.    The  map  and  section  do  not  agrefr 

The  east  side  of  the  Little  Sugarloaf  hill  deserves  some  notice 
The  top  of  this  mountain  is  quartz  rock.    Descending  from  this  on 


the  east  aide,  the  rock  continnes  downwards  120  yards.  Then 
oomes  grajrwacke^  and  gray  and  red  slate,  dipping  westwards  into 
the  hill,  and  abont  100  jrards  thick;  next  a  mass  of  quartz  rock 
125  jarda;  again,  graywacke  and  slates  as  before,  140  yards,  and 
dipping  like  the  fanner  at  an  angle  of  70  degrees  westward  into  the 
hill  The  next  is  a  prominent  mass  of  quartz  rock,  about  80  yards 
thick,  and  from  the  lower  side  of  this,  to  the  valley,  about  120 
perches  distance,  no  rock  la  visible,  but  slaty  gravel  is  seen  in  the 
ditches.  If  alternations  of  graywacke  and  quartz  rock  are  to  be 
had,  this  stction  u  like  them,  but  the  two  bands  of  gray  rock  and 
slates  thin  out  to  a  wedge-like  point  southwards,  and  the  three 
bands  of  yellow  quartz  rock  grow  narrower  at  the  surboe  northward, 
and  terminate;  and  those  alternate  bands,  therefore,  though  well 
Been  on  the  slope  of  the  mountain,  are  not  alternating  beds  of  rock, 
but  quartz  rock  in  its  plaBticatat«,  which  in  its  ascent  got  entangled 
with  the  masses  of  slate,  and  so  lifted  them  to  their  present  posi- 
tion. Those  two  very  different  rocks  are,  therefore,  not  interstra- 
tified  with  one  another,  but  each  one  separate  and  independent  of 
the  other,  thus  forming  the  zig-zag  junction  shown  at  this  place  on 
the  map.     A  section  also  conveying  tbis  idea  is  given  below. 


Soilo  of  Isnftth,  3  inohsa  to  ■  Mile. 

The  junctions  of  those  two  rocks,  where  visible,  are  interesting. 
At  all  these,  a  man  might  stand  with  one  leg  on  the  quartz  rock,  and 
the  other  on  the  gray  stratified  rock,  they  come  so  abruptly  toge- 
ther, and  without  any  gradual  passage  from  one  into  the  other.  A 
junction  is  visible  at  Ball  i nam nddagh,  near  the  summit  of  Bray 
Head,  at  100  yards  south  of  the  trigonometrical  point  shown  on  the 
Ordnance  Hap,  and  close  by  the  side  of  the  new  road  made  by  the 
Vot.  V,  Pabt  8.  2  A 


Earl  of  Meftth.  The  slaty  beds  here  are  seen  cnt  or  broken  acroai, 
with  their  ends  abattiog  sgainst  the  amorphous  mass  of  qnartz 
rock,  nearly  at  right  angles  to  its  side.     A  plan  of  tbia  is  given. 


?lu>  BbaTing  JaaotiOQ  sf  Quartz  Bock  and  Uny  Slace  U,  Bamaamuddajb. 
Dear  the  summit  ol' Bray  Head.    Scale,  10  paces  to  aa  inch. 

Proceeding  southwards  from  the  place  jnst  mentioned,  along  the 
Earl  of  Meath's  new  road,  at  about  300  yards'  distance  beds  of  rock 
are  again  seen  on  the  road-side,  the  strike  and  dip  very  dear,  the 
strike  b^ng  nearly  at  right  angles  to  the  axis  of  the  Bray  Head 
protrosioii. 

The  anconformability  of  the  graywacke  beds  and  quarts  rook 
wotild  be  much  clearer  in  this  district,  but  at  the  junctions  of  the 
two  rocks  there  ia  generally  a  depression  in  the  slate,  owing  to  a 
tendency  to  decompositiDn  at  this  place,  the  beds  being  much  soito 
immediately  at  the  junction  than  elsewhere,  while  the  qnartx  rock 
retuus  its  usual  hardness  in  all  parts.  A  good  example  of  this 
softness  in  the  slaty  rocks  is  visible  at  the  railway  cutting  near  the 
Brandy-hole  tunnel. 

Here  the  slates,  lying  immediately  orer  the  quartz  rock,  are  n 
•oft  for  twenty  feet  away  from  the  bard  mass,  that  specimens  taken 
at  a  considerable  depth  below  the  sur&ce  may  be  cut  with  a  knife, 
some  are  grayish,  some  are  red,  but  the  prevailing  colour  of  those 
soft  slates  is  yellow,  as  they  are  seen  lying  on  the  quartz  rock  xaitt 
at  the  mouth  of  the  tunnel.  This  yellow  soft  slate  may  have  been 
altered,  either  by  calcination  from  the  vicinity  of  the  incandescent 
quartz  rock,  or  by  the  action  of  water,  which  is  continually  P^^ 
colating  through  the  loose  fragments  of  the  slaty  mass  in  hea*y 
rufts.  The  latter  is  probably  the  chief  cause,  since  the  slates  which 
lie  under  tbe  hard  moss  of  quartz  rock  are  not  soft,  to  Buythiog 
near  the  same  degree  as  those  which  lie  over  it 
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Other  loctUtiea  in  the  district  show  the  Boflneas  of  the  gi»j- 
vscke  wad  sUte  rocks,  at  the  junction  with  the  quartz  Tx»k.  Is 
the  cutting  made  to  form  the  Barl  of  Meath'a  new  road  in  Ballin*- 
muddagh,  near  Bray  Head,  where  thb  road  crosses  the  three  quartz 
rock  protrusions  before  mentioned,  such  junctions  are  seen.  In 
forming  the  road,  the  workmen,  finding  the  material  soft  in  certun 
spots,  dug  pits,  and  followed  it  into  the  side  of  the  hill,  to  get  stuff 
for  making  the  surface  of  the  road.  Those  pits  are  all  in  the  slate 
at  its  junction  with  the  quartz  rock. 

The  softness,  and  the  fragmentary  condition  of  these  slates  at 
the  junction,  near  the  Brandy-bole  and  other  junctions,  are  argu- 
ments in  favour  of  the  idea  that  some  disturbance  took  place  at 
those  junctions  since  the  original  deposition;  and  that  the  quartz 
rook  masses  have  been  intruded,  and  were  not  originally  deposited 
In  the  position  in  which  we  now  find  them. 

At  Ballydonagh,  half  a  mile  north  of  the  Glen  of  the  Downs,  on 
the  side  of  the  road  leading  to  Windgate,  a  junction  of  quartz  rock 
and  graywacke  is  visible,  in  which  the  slate  lies  unoonformably  on 
the  hard  rook.    A  sketch  of  this  is  given. 


Something  like  veins  of  quartz  rock  ate  occasionally  seen ;  at 
tiie  Dargle,  a  mass  of  this  kind,  of  long  narrow  form,  occurs.  It 
has  all  the  appearance  of  a  vein  or  dike  emanating  from  the  main 
body  td  the  Sngarloaf  mass.  The  steep  rock  called  the  Lover's  Leap 
is  on  it.     This  is  shown  in  the  following  view. 


iav  Id  ths  Olen  of  tha  Dugls,  neai  Brny:  about  Ota  ohoini  aut  of  ft  Cat- 
tsga  on  tha  high  bank,  aouCh  side.  Hen  tli(  junction  of  Quartz  Rook  u>d 
dny  elate  is  uneonfonaalpls. 


The  first  of  these  two  cute  is  a  view — the  second  a  section  of  t 
juDction  of  qoaits  rock  and  gray  slate,  a  qaarter  of  a  mile  westw 
the  summit  of  Bray  Head. 


In  the  above  drawing  it  is  seen  that  the  mass  of  yellow  quarts 
rock  is  not  oonfomuble  with  the  slate,  bat  ties  acrow  the  ends  of 
the  beds. 


Vjev  of  Quartz  Rock  IjiQA  on  Slau.  in  ths  Qlen  of  ths  Dugla,  near  Bra7, 
eonCh  sidB. 

Here  the  qoottz  rock  joins  the  slaty  beds  coaformably,  and  this 
fact  tells  rather  against  my  Tiews,  but  I  shall  not  conceal  anything. 

Tboagb  not  in  the  district,  I  may  mention  that,  at  Eellystowu, 
two  miles  south-west  of  Wexford,  near  Bathoapiclc  Church,  s  quarry 
has  been  (^>ened.  The  rock  here  is  chiefly  gray  slate,  but  there  are 
four  veins  in  it  of  grey  quartz  rock,  and  it  is  for  these,  as  building 
Btone^  the  qnorry  has  been  opened.  Those  veins  are  each  about  a 
foot  thick.  They  lie  nearly  parallel  to  each  other,  and  though 
nearly  in  the  strike,  yet  they  are  not  conformable  with  the  slaty 
beds.    A  drawing  of  these  is  given  herewith,  which  shows  more 


Viev,  showing  Vsina  of  Qiurtz  Rack,  In  (iny  Blata  at  Eall7*to«Q. 
a  miles  soutb-weec  ofWexford. 

clearly  than  can  be  shown  by  words  how  they  lie  with  regard  to 
each  other,  and  to  the  strata  The  lowest  of  those  four  veins,  ao 
far  as  it  is  exposed,  lies  quite  conformable  with  the  slaty  strata; 
the  upper  one  is  not  conformable  anywhere,  and  the  two  interme- 
diate ones  ore  conformable  with  the  accompanying  strata  in  the 
upper  port  of  them,  and  unconformable  in  the  tower. 

It  has  been  stated  that  the  Hill  of  Howth,  which  is  of  quart! 
rock,  is  composed  of  a  series  of  alternations  of  graywacke  with  gray 
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and  red  slate,  interstratified  with  beds  of  sand,  which  beds  after- 
wards became  hardened,  and  are  now  the  qoartz  rock  we  see.  I 
cannot  accord  with  this  view  of  the  structure  of  that  HilL  I  hare 
never  seen  any  facts  to  induce  me  to  believe  that  sedimentary  alter- 
nations of  gray  wacke  and  amorphous  quartz  rock  are  to  be  found 
anywhere.  The  quartz  rock  of  Howth  occupies  an  area  of  about 
two  square  miles.  It  is  rudely  circular  on  the  plan,  and  appears  to 
have  been  once  a  great  cylindrical  or  perhaps  rather  conical  mass, 
having  graywacke  on  the  top,  and  quartz  rock  below.  That  this 
whole  mass  was  forced  up  by  some  expansive  power  from  below, 
through  the  surrounding  strata,  of  other  kinds  of  rock,  which  skirt 
it  round  on  every  side.  The  line  of  coast  from  the  Bailey  Light- 
house towards  the  harbour  runs  north-east  It  is  parallel  to  the 
edge  of  the  quartz  rock,  and  it  is  in  the  strike  of  the  graywacke 
beds,  which  dip  away  from  that  quartz  rock  at  a  very  steep  angle. 
So  far  there  is  nothing  remarkable,  but  from  the  Bailey  Lighthouse 
westwards  along  the  coast  are  to  be  found  the  most  extraordinary 
contortions,  both  vertical  and  horizontal,  to  be  seen  anywhere  in 
strata.  The  beds  are  folded,  both  in  elevation  and  in  plan,  in  a 
manner  certunly  not  to  be  accounted  for  by  any  imaginable  process 
in  ordinary  natural  deposition.  They  stand  nearly  upright,  but 
they  may  have  lain,  and  probably  did  once  lie,  horizontally  on  the 
mass  of  quartz  rock,  at  a  great  depth ;  and  as  the  mass  of  the  hill 
was  forced  up  vertically,  those  beds  were  broken  off,  one  portion 
resting  on  top  of  the  quartz  rock  mass,  while  the  adjacent  portions 
of  the  beds  were  uplifted  towards  a  vertical  position,  being  crushed 
and  contorted  in  the  vicinity  of  the  moving  mass. 


Among  avariet^ofexamples,  which  may  beseenoDtheatrathem 
shore  of  Howth,  the  foregoing  figure  is  a  plan  of  a  spot,  a  few  yordg 
to  the  east  of  the  Needle  Rocks,  which  has  been  carefully  surveyed. 
By  inspection  of  the  plan  it  will  be  seen  that  the  graywacke  beds 
are  frequently  broken  across,  and  their  ends  orerlapped  by  the  yellow 
rock;  »  also  on  the  west  side  in  this  plan,  the  ends  of  the  alaty 
Strata  are  broken  off,  and  thus  broken  come  in  contact  with  quartz 
rock,  while  in  other  places  where  the  beds  are  contorted,  the  quartz 
acoommodates  itself  to  them  conformably,  and  lies  in  bands  of  equal 
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thickness,  parallel  to  the  sedimentary  beds.  The  yellow  rock  here, 
like  the  mass  at  the  Brandy-hole  tunnel,  appears  to  have  been  pro- 
truded through  the  slaty  rocks  in  a  semifluid  state.  There  is  no 
other  possible  way  for  accounting  for  the  appearances.  Bands  occur 
of  uniform  thickness  for  several  yards  in  length,  sometimes  parallel 
to  the  strata,  sometimes  cutting  them  across  at  right  angles,  and 
irregularly  in  the  same  manner  as  greenstone  dikes  do.  In  the 
larger  masses,  such  as  the  Hill  of  Howth^  the  Sugarloaves,  and  Forth 
Mountain,  although  the  stratiflcation  is  obliterated  in  general,  yet 
there  are  masses  of  the  rock  often  seen,  which  show  faint  traces  of 
sedimentary  lines,  leading  to  the  conclusion  that  those  masses  were 
once  regularly  stratified,  but  subsequently  altered.  The  smaller 
bands,  however,  do  not  present  the  slightest  appearance  of  sedimen- 
tary lines. 

I  stated  before  that  I  considered  the  quartz  rocks  of  Mayo  to 
be  of  two  kinds.  Adding  to  the  appearances,  then,  those  in  Wicklow, 
there  would  be  three  kinds  of  quartz  rock ;  they  are: — 

1.  The  stratified  rock,  the  original  sedimentary  arrangement  of 
which  appears  never  to  have  been  altered.  It  occurs  in  masses  of 
great  thickness,  as  was  said  before,  in  Donegal,  at  Culdaff ;  it  is  well 
exposed  on  the  shore  and  at  several  other  places  in  that  county; 
in  Mayo  on  the  shore  for  many  miles  in  the  Glenamoy  district  of 
Erris;  and  in  Galway  thinner  bands  about  Clifden  in  Connemara. 

2.  The  amorphous  quartz  rock.  This  lies  chiefly  in  Leinster, 
the  Hill  of  Howth,  the  Sugarloaves  in  Wicklow,  and  Forth  Moun- 
tain in  Wexford,  masses  also  of  very  great  thickness.  Generally 
speaking,  in  this,  the  sedimentary  lines  are  obliterated,  but  in- 
stances occur  where  faint  traces  of  stratification  are  still  visible, 
as  at  Walker's  Rock,  a  mile  west  of  the  Great  Sugarloaf,  and  two 
miles  south  of  Enniskerry;  also  in  the  quartz  rock  immediately 
south  of  the  town  of  Wexford,  parallel  joints  on  a  large  scale  ap- 
pear, which  may  be  connected  with  the  original  stratification. 

3.  That  kind  of  quartz  rock  which  appears  to  have  been  pro- 
truded into  fissures  in  the  overlying  gray  rock.  Such  are  seen  in 
the  contortions  at  the  Needle  Rocks,  Howth;  the  Brandy-hole 
mass,  already  described,  with  other  masses  thereabouts;  at  Rath- 
more,  two  miles  north  of  Ashford,  in  the  hill  of  Carrickmacreiliyi 
and  many  other  places.  In  this  kind  I  have  never  been  able  to  de- 
tect any  trace  of  stratification. 


These  three  kinds  of  qoartz  rook  sre  identical,  st  leut  in  exter- 
nal characters:  they  ore  of  the  same  colour,  hardness,  and  fncton, 
and  a  hand  specimen  of  one  of  them  cannot  be  diatingaished  from 
that  of  another. 

Objection  is  made  to  this  view  by  the  chemists,  who  aay  that 
qnartz  rock  is  not  fnrible  before  the  blow-pipe,  nor  can  it  be  affected 
by  the  ordinary  tests  osed  to  reduce  other  rocks.  This  may  be  the 
case;  bnt  the  Great  Chemist  who  did  this  work  is  able  to  bring  to 
bear  upon  His  subject  conditions  not  in  the  power  of  man.  He 
can  command  any  amount  of  heat;  any  amount  of  pressiire,  with 
the  ose  or  exclusion  of  air,  water,  gsaes,  electridty,  and  other 
agents,  to  effect  His  objecL 

If  the  quartz  rock  of  Leinster  be  an  altered  condition  of  such 
stradfied  quartz  rock,  as  we  find  in  Mayo,  as  I  believe  it  to  be,  in 
which  oonditiou  the  sedimentary  lines,  so  clear  in  Mayo,  are  obli- 
terated, or  nearly  so  in  Wicklow,  this  obliteration  of  the  lines  of 
stratification  must  have  been  produced  by  a  certain  degree  of  soft- 
ening of  the  original  rock,  say,  to  make  it  plastic.  This  degree, 
carried  a  little  further  by  the  same  ageoey,  would  make  it  liquid, 
eo  that  it  would  flow  into  any  fissure  in  an  overlying  mass  of  un- 
altered rock  that  lay  convenient  when  the  great  weight  of  a  super- 
incombeat  mountain  pressed  upon  it.  In  this  manner  I  suppose 
the  Brandy-bole  mass  was  protruded ;  the  openings  iu  the  contorted 
masses  at  Howth  filled  up,  aud  smaUer  veins  injected  as  at  Kellys- 
town  and  various  other  places. 


Visw  of  Quartz  Sock  and  Blate  imroodiBlely  aouth  of  thsTown  ofHcwth. 
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The  view  on  the  precediog  page  shows  the  upper  p^rt  of  b  qntrti 
rock  mass,  which  is  prcgected  upwards  into  the  sUte.  It  ends  in  a 
wedge-like  poiaL  It  appears  on  the  east  side  of  a  bjre-road,  passes 
under  it,  and  is  conaqcted  with  a  large  mass  of  the  same  rock  which 
appears  in  a  quarry,  on  the  west  side  of  the  same  road- 


Here  the  lower  mass  of  quartz  rock  appears  to  lie  confomiablj 
with  the  slaty  strata,  but  is  eridently  a  projection  connected  with 
the  overlying  rook,  and  all  aabseqoently  to  die  slate. 


S  yaxit  to  iin  inch. 
This  sketch  shows  a  piece  of  gray  slate  inclosed  in  quartz  rock, 
and  surronnded  by  it  on  every  side. 


This  sketch  shows  a  mass  of  quartz  rock  lying  on  slate,  in  a  sec- 
tion  at  Sutton,  near  Howth.  The  junction  shows  an  erident  un- 
conformability.  The  slaty  beds  are  broken  off,  and  along  the  line 
of  junction  the  quartz  rock  passes  orer  the  broken  ends  of  the  strata 
in  an  undtUating  line,  although  the  general  line  of  it  is  neuly  in 
theBtrikfe 


This  sicetcb  represents  a  piece  of  slftte  enclosed  in  quartz  rock. 
B7  inspection  of  tbe  strata  in  the  slate  it  is  evident  that  the  slaty 
mass  has  been  disturbed ;  the  smaller  limbs  appear  to  have  been  re- 
moved  fVom  their  original  position,  for  the  Bedimentarj>  lines  in  them 
are  not  parallel  to  those  of  the  maia  body. 

The  forgoing  sketches  I  have  selected  oat  of  a  great  number, 
as  tending  to  show  that  the  slate  and  quartz  rock  of  the  Howth  and 
Bray  districts  are  not  now  in  regular  sedimentary  succession;  but 
that  the  whole  of  these  districts  has  been  much  disturbed,  and  in 
the  course  of  this  disturbance  the  quartz  rock  intruded  into  posi- 
tions in  which  it  was  not  originally  deposited. 

The  area  of  the  great  platform  of  the  Hill  of  Howth  was,  no 
doubt,  at  one  time  all  covered  with  the  slaty  rooks,  but  they  have 
been  mostly  carried  away,  little  remaining  bat  a  few  thin,  superfi- 
cial patches  lying  in  hollows  on  tbe  surface  of  the  hard,  yellow, 
rocky  mass  of  the  hill.  All  round  this  mass  there  mast  be  a  iault. 
along  the  line  of  whioh.it  was  torn  away  from  the  corresponding 
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parte  below,  and  the  whole  mass  elevated  to  ita  present  position. 
This,  OB  the  north  side  of  the  hill,  is  dear,  where  the  limesUme 
stands  now  at  a  low  level  on  the  shore,  and  in  the  demesne,  while 
the  quartz  rock  of  the  hill  stands  about  500  feet  higher;  the  na- 
tural position  of  the  quartz  rock  in  the  crust  of  the  earth,  as  seen  in 
Mayo,  lying  under  the  slaty  rock,  being  several  thousand  feet  below 
the  limestcme. 

The  same  observation  applies  to  all  the  large  circular  or  elliptio 
masses  of  quartz  rock  in  the  district,  where  no  slate  is  seen  within 
the  area  of  such  mass  to  interrupt  its  continuity. 

The  thickness  of  the  quartz  rock  in  Denial  or  Mayo  it  is  dif- 
ficult to  ascertain,  without  a  more  minute  survey  than  I  have  had 
opportunity  to  make.  In  Wicklow  the  Great  Sugarloaf  mountain 
is,  by  the  Ordnance  Survey,  1651  feet  above  the  level  of  the  sea, 
and  the  whole  mass,  from  the  summit  to  the  base  on  the  east  side, 
is  quartz  rock,  and  probably  far  below  the  parts  visible  in  the 
valley  of  Kilmacannoga  It  may  be  two  thousand  feet  thick  or 
upwards  in  this  locality. 

In  the  counties  of  Wicklow  and  Wexford  the  slate  along  the 
margin  of  the  granite  for  a  mile  or  more  in  width  is  highly  mi- 
caoeous;  beyond  this  the  micaceous  lustre  becomes  less,  and  at  a 
few  miles  from  the  junction  it  disappears  altogether;  and  as  in 
Wicklow,  so  in  Donegal,  the  mica  slate  of  that  country  is  probably 
the  graywacke  system  altered  in  that  locality.  From  examples 
before  stated  I  take  the  quartz  rock  of  Donegal  and  Mayo  to  be  the 
oldest  stratified  rock  we  have  in  Ireland,  and  the  quartz  rock  of 
Leinster,  that  is,  Howth,  the  Sugarloaves,  and  Forth  Mountain,  its 
counterpart;  and  it  is  remarkable  that  in  those  localities  it  is  asso- 
ciated with  the  lower  part  of  the  graywacke,  or  what  is  now  called 
the  Cambrian  rocks. 

While  on  the  subject  of  quartz  rock,  it  may  not  be  out  of  place 
to  notice,  that  our  two  great  formations  in  Ireland,  the  old  gray- 
wacke, and  the  carboniferous,  bear  parallel  comparisons  in  many 
features.  Thus  the  quartz  rock  in  Mayo  and  in  Donegal,  clearly 
lying  under  the  altered  slates  and  limestones  of  that  district,  bears 
a  resemblance  to  the  old  red  sandstone  lying  at  the  base  of  the  car- 
boniferous rocks;  and  the  mica  slates  and  crystalline  limestones  of 
Donegal,  which  succeed  the  quartz  rock,  may  be  compared  with  the 
shales,  limestones,  and  grits  of  the  carboniferous  formation  also, — 
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the  great  difiPerence  bdng  that  in  the  old  or  graywacke  system 
the  quartz  rock  is  excessively  hard.  The  mica  slate  and  the  lime- 
stone»  which  is  oniyersally  crystalline,  all  appear  to  have  undergone 
a  greater  change,  being  more  hard  and  consolidated  than  the  mem- 
bers of  the  carboniferous  formation,  the  latter  being  in  general 
softer  and  more  friable. 

As  I  hare  just  said,  I  suppose  that  the  Hill  of  Howth  was  se- 
parated below  from  the  parent  quartz  rock  which  lies  there  still, 
and  was  elevated  to  its  present  position.  An  attempt  might  be  made 
to  ascertain  the  amount  of  this  displacement  or  upheaval. 

In  Poulscadden  Bay,  immediately  to  the  east  of  Howth  Harbour, 
the  quartz  rock  of  the  hill  is  found  adjacent  to  the  carboniferous 
slate  of  that  locality;  and  no  doubt  they  are  in  contact,  though  the 
junction  is  not  visible,  being  covered  by  gravel;  thus  those  two 
rocks  are  brought  together  at  Howth  by  the  upheaval  of  the  quarts 
rock;  and  as  the  natural  position  of  this  is  below  the  graywacke, 
the  amount  of  displacement  must  be  equal  to  the  whole  thickness 
of  the  graywacke  group,  together  with  that  of  the  old  red  sand- 
stone which  lies  under  the  carboniferous  slate.  What,  then,  is  this 
thickness? 

Mr.  Robert  Harkness  read  a  paper  at  the  late  meeting  of  the 
British  Association  on  the  Graywacke  or  Silurian  rocks  of  the 
Grampians,  and  stated,  that  in  the  sections  which  he  examined 
those  rocks  were  at  least  15,000  feet  in  thickness.  Professor  Nicol* 
of  the  Queen*s  College,  Cork,  read  another  paper  on  the  same  sub- 
ject, but  his  examination  was  more  extensive,  and  in  a  different 
part  of  the  mountain  group.  From  his  observations  he  inferred 
that  the  thickness  of  the  graywacke  slates  and  grits  exceeds  30,000 
feet,  or  about  six  English  miles.  From  sections  I  know  in  the 
county  of  Londonderry,  and  also  in  Cork,  I  believe  this  estimate  of 
the  thickness  of  the  slaty  rocks  is  not  at  all  above  the  truth.  There- 
fore six  English  miles  may  be  taken  as  the  lowest  estimate  of  the 
amount  of  the  fault  in  Poulscadden  Bay,  which  brought  the  quarts 
rock  and  carboniferous  slate  into  contact. 

I  have  thus  laid  before  the  Society  the  views  I  entertain  regard- 
ing the  quartz  rocks  of  Dublin,  Wicklow,  and  Wexford,  and  hope 
by  so  doing  that  the  attention  of  more  able  geologists  will  be  drawn 
to  the  subject,  with  a  view  to  the  adjustment  of  such  differences  pf 
opinion  as  various  observers  may  adopt  concerning  those  rocks. 
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May  11,  1868. — BMalts  of  an  Analyais  of  SilioeouB  Depodta  firom  the  Hot  Volcanic 
Springs  of  Tanpo,  New  Zealand.    By  J.  W.  1£allbt,  Ph.  D. 

Incbustatiohs  of  a  siliceous  character  occur  abundantly  around  the 
hot  springs  of  the  remarkable  district  of  LakeTaupo,  in  the  northern 
island  of  New  Zealand,  a  district  of  which  a  most  interesting  account 
has  been  given  by  Dr.  Dieffenbach  in  his  Travels  in  New  Zealand* 
Indeed,  almost  all  the  springs  of  hot  water  and  mud  of  this  region 
appear  to  hold  silica  in  a  soluble  condition,  and  to  deposit  it  on  the 
surface  more  or  less  mixed  with  other  matters  previously  dissolved 
or  suspended  in  the  water. 

A  specimen  of  one  of  these  incrustations,  I  believe  from  the 
Lake  Taupo  region,  although  the  particular  locality  is  not  stated, 
was  analyzed  by  Mr.  R.  Pattison,*  with  the  following  results: — 

Silica, 77.36 

Alumina, 9.70 

Peroxide  Iron, 3.72 

Lime, 1.74 

Water, 7.66 

100.17 
Whence  Damour  classes  it  along  with  similar  deposits  from  the 
geysers  of  Iceland,  under  the  formula  2  SiOs  +  HO,  though,  if  the 
alumina,  peroxide  of  iron,  and  lime,  be  supposed  to  have  been  com- 
bined with  part  of  the  silica,  the  mineral  will  be  more  properly  re- 
presented as  3  SiOa,  2  HO.  But  the  presence  of  so  large  a  per- 
centage of  foreign  matter  renders  it  difficult  to  assign  any  exact  for- 
mula to  this  mineral. 

The  results  of  an  analysis  of  a  purer  specimen  which  I  have  re- 
cently made  differ  widely  from  the  preceding,  and  also  from  the 
composition  of  Geyserite  from  Iceland  as  given  by  Damour  and 
Forchhammer.  The  specimen  in  question,  which  was  subjected 
to  examination,  was  a  porous  but  compact  concretion,  opaque,  and  of 
a  white  colour,  slightly  tinged  with  yellow,  very  tough,  and  diffi- 
cult to  break,  and  intermediate  in  hardness  between  felspar  and 
quartz.    Its  specific  gravity  was  2.031. 

Digested  in  a  cold  solution  of  caustic  potash  it  dissolved,  though 
very  slowly,  leaving  scarcely  any  residue. 

*  Philosophical  Magazine,  xxv.  495. 
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A  portion  of  the  mineral  was  dried  at  212°,  and  then  analyzed 
by  fusion  with  carbonate  of  soda  in  the  usual  way. 

Having  digested  some  of  the  finely  pulverized  mineral  in  boiling 
water,  I  was  surprised  to  find  that  on  filtering  and  adding  solution 
of  nitrate  of  silver,  a  precipitate  of  chloride  of  silver  was  formed, 
showing  the  presence  of  some  soluble  compound  of  chlorine.  A 
separate  portion  of  siliceous  sinter  was  then  employed  for  the  deter- 
mination of  the  chlorine,  and  having  thrown  down  the  chloride  of 
silver,  and  filtered,  the  excess  of  silver  was  removed  by  muriatic 
acid,  and  the  solution  again  filtered  was  evaporated  to  dryness, 
when  the  substance  in  combination  with  the  chlorine  proved  to  be 
sodium.  Nothing  but  chloride  of  sodium  had  been  dissolved  out 
by  the  boiling  water,  and  by  testing  the  portion  thus  washed  it  ap- 
peared that  all  the  chlorine  existed  in  the  same  state  of  combination, 
and  had  all  been  dissolved  by  the  water. 

The  analysis  yielded  the  following  results: — 

SiHca, 94.20 

Alumina, 1.58 

Peroxide  of  Iron, 17 

Lime,  .  .  .' Trace. 

Chloride  of  Sodium, 85 

Water, 3.06 

99.86 

If  1.53  per  cent,  of  the  silica  be  deducted  as  having  existed  in  com- 
bination with  alumina  and  oxide  of  iron  (as  binary  silicates),  the 
relative  proportions  of  silica  and  water  in  the  mineral  will  be— 

Atoms. 

Silica, 92.67       1.993 

Water, 3.06      0.340 

numbers  which  closely  approximate  to  the  formula  6  SiQs,  H0« 
This  is  much  nearer  to  the  composition  of  some  varieties  of  hyalite 
and  cacholong  than  to  that  of  any  of  these  recent  incrustations  of 
volcanic  origin  previously  analyzed. 

The  occurrence  of  chlorine  in  deposits  of  this  character  has  not, 
as  far  as  I  am  aware,  been  before  noticed,  though  potash  and  soda 
in  small  quantities  have  been  detected,  and  were  supposed  to  exist, 
as  they  probably  often  do^  in  combination  with  the  silica.    The  ex- 
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istence  of  chloride  of  sodium,  therefore,  in  this  incrustation,  and  in 
i^preciable  quantity,  amounting  to  nearly  1  per  cent,  appear  to 
be  a  point  of  some  interest,  though  its  boiring  upon  the  diemical 
geology  of  these  volcanic  springs  could  not  be  considered  without 
more  distinct  information  as  to  the  nature  of  the  springs  themselves, 
and  the  circumstances  under  which  the  incrustation  was  formed, 
than  I  have  been  able  to  obtain. 


Mftj  11,  1858.—"  On  the  Geology  of  Portraine,  Co.  Dublin  ;**  by  Hbvbt  B. 

Heduoott,  Esq.,  of  the  Geological  Surrey. 

The  district  I  have  to  describe  is  about  twelve  miles  to  the  north 
of  Dublin ;  it  is  geographically,  as  well  as  geologically,  isolated. 
It  is  bounded  on  the  east  by  the  open  sea,  on  the  north  and  south 
by  two  shallow  estuaries,  on  the  west  I  have  taken  as  limits  the 
mail-coach  road  between  Dublin  and  Drogheda.  The  railway  di- 
vides it  equally. 

The  physical  features  are  anything  but  striking.  The  boulder 
day,  and  drift  gravel,  almost  conceal  everything,  and,  although  their 
accumulation  and  subsequent  modelling  by  degradation  were  much 
influenced  by  the  position  of  the  harder  rock,  they  now  give  their 
characteristic  rounded,  undulating  outline  to  the  whole  country. 

The  ridges  of  rising  ground  run  nearly  east  and  west,  perhaps  a 
little  south  of  east  and  north  of  west  In  the  centre,  or  at  either 
end  of  them,  there  is  generally  a  support  of  hard  rock,  which  acted 
as  shield  or  buttress,  or  as  both,  in  preventing  the  removal  and  le- 
velling of  the  looser  materials.  The  subjacent  rock  is  only  seen 
satisfiMtorily  along  the  sea-coast,  to  the  north-east,  in  the  railway 
cutting,  and  about  Donabate.  The  greatest  elevation  is  near  the 
coast,  only  93  feet  above  low- water  mark. 

This  district  has  never,  that  I  could  hear  of,  been  made  the  sub- 
ject of  a  special  investigation.  The  name  Portraine  has  for  years 
been  known  to  paleontologists  as  that  of  a  locality  for  Silurian  fos- 
sils, but  the  beds  in  which  these  treasures  occur  have  never  been 
described.  The  only  preliminary  information  I  have  been  able  to 
obtain  was  from  Mr.  Griffith's  general  geological  map  of  Ireland, 
and  from  the  larger  county  map  of  the  Grovemment  Geological  Sur- 
VoL.  V.  Part  3.  2  B 
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vey.  On  these  we  see  at  Portnine  the  oolours  purple,  red,  blue, 
and  green,  indicating  the  existence  of  Silurian,  Devonian,  and  carbcy- 
niferous  limestone,  with  trap  rocks.  I  will  endeavour  to  trace  out 
the  connexion  of  these  very  distant  relations,  and  to  describe  the 
peculiar  features  of  each. 

The  Silurian  rocks  are  only  visible  on  the  east,  oocupying  an 
area  of  about  a  mile  long  by  a  third  of  a  mile  wide,  the  greater 
length  being  along  the  coast,  running  N.  £.  and  S.  W.  (see  Map 
p.  275.)  They  are  nowhere  seen  in  contact  with  other  bedded  rocks ;  the 
test  of  superposition  thus  fails  in  establishing  their  seniority ;  but 
we  have  as  conclusive  evidence  in  the  striking  contrast  between  the 
circumstances  of  relation  of  the  igneous  masses  to  them  and  to  the 
other  deposits.  The  trap  covers  as  much  ground  as  the  Silurian 
rocks.  It  shows  at  the  surface  in  four  distinct  spots,  two  in  the  mid* 
die  of  our  map,  and  two  on  the  east;  these  last  may  be  said  to  en- 
close the  Silurian  beds* 

The  most  general  characteristic  of  the  Silurian  rocks  is  that  of 
being  highly  calcareous.  Their  strike  b  N.E.  and  S.  W.,  with  a 
dip  to  the  S.  £.  The  uppermost  beds  consist  of  green,  micaceous, 
exceedingly  hard,  calcareous  grits,  the  beds  being  often  four  and 
even  eight  feet  thick,  with  interstratifying  beds  of  a  fragmentary 
yellowish  mudstone,  which  sometimes  exhibits  a  defaced  cleavage^ 
Throughout  these  the  stratification  is  comparatively  undisturbed; 
there  are  several  small  slips  and  some  sharp  rolls,  but,  on  the  south, 
where  they  are  most  developed,  and  most  removed  from  the  intrusive 
rocks,  they  are  not  very  complicated,  and  may  have  a  thickness  of 
about  300  feet  At  extreme  low  water  they  can  be  traced  up  to  the 
greenstone  on  the  north,  gradually  losing  all  decision  of  character. 

In  the  irregularities  of  the  coast  we  get  short  sections  showing 
the  underlie  of  the  strata.  At  the  point  where  the  deer-park  wall 
reaches  the  shore,  we  see  the  strong  grits  resting  on  some  broken 
and  twisted  beds  of  limestone  and  marlstone.  The  section  has  almost 
the  appearance  of  original  unconformability.  A  close  examination, 
however,  will  show  that,  although  twisted,  each  of  the  lower  beds 
is  still  entire.  The  phenomenon  is  the  same  as  that  noticed  to  the 
Society  last  year  by  Mr.  John  Hamilton,  and  as  I  have  often  seen 
myself,  occurring  in  the  calp,  where,  in  a  synclinal  trough,  the  thick 
limestone  beds  can  be  traced  in  a  tolerably  regular  curve,  while  the 
interlying  thin  shales  and  mud  layers  have  slid  together  into  every 
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imaginable  form  of  crumple.  In  the  case  of  quartz  rock  diis  ap- 
pearance has  been  mistaken  foi^the  unconformability  of  intrusion. 
Below  the  grits  no  continuous  sequence  of  beds  can  be  obtained,  the 
disturbing  action  has  been  so  great  upon  the  more  yielding  mate- 
rials. On  the  coast,  south  of  the  Martello  Tower,  we  see  in  man j 
places  a  thickness  of  from  20  to  40  feet,  made  up  of  the  most  regu- 
lar alternation  of  compact,  hard  limestone,  with  a  yellowish,  imper- 
fectly indurated  marlstone;  the  layers  varying  in  thickness  from 
two  to  six  inches.  In  places  of  violent  contortion,  the  limestone 
bands  have  been  shivered,  and  the  softer  layers  have  been  squeezed 
between  the  fragments,  giving  to  the  mass  the  appearance  of  a  great 
breccia.  With  these  thin  layers  we  have  occasional  thick,  regular 
beds  of  Umestone;  fossils  occur  in  both,  perhaps  more  abundantly 
in  the  latter.  The  general  dip  is  still  S.  £.  at  all  angles.  There  are 
several  small  instances  of  inverted  bedding. 

Inland,  the  only  rock  which  comes  to  the  surface  are  thick 
masses  of  limestone.  I  am  inclined  to  think  that  some  of  the  most 
westerly  of  these  have  no  representatives  on  the  coast,  not  only  on 
account  of  the  greater  thickness  of  the  whole  group  in  the  centre, 
but  also  upon  lithological  grounds;  they  have  a  coarsely  brecciated 
character,  some  a  conglomeritic;  pieces  of  shales,  grits,  highly  mi- 
caceous limestone,  with  an  occasional  quartz  pebble,  in  a  pure  blue 
limestone  paste:  large  corals  are  mixed  up  with  the  stony  fragments, 
but  do  not  preserve  any  definite  position  in  the  mass. 

All  these  sedimentary  rocks  strike  into  and  between  the  several 
greenstone  protrusions  on  the  N.  E.,  or  rather  were  forced  up  and 
twisted  by  these,  the  mutual  influence  producing  an  endless  variety 
of  texture.  The  greenstone  mass  at  the  southern  Martello  Tower 
does  not  seem  to  have  cut  up  the  stratified  rocks,  but  to  have 
diverted  the  strike  of  them  from  S.  W.  to  S.  The  greater  igneous 
mass  on  the  shore  to  the  N.,  I  wotdd  connect  with  that  in  the  deer- 
park,  and  continue  in  a  S.  W.  direction.  I  think  we  have  here  a  clear 
case  of  cause  and  effect,  in  these  igneous  rocks  having  produced  the 
present  position  of  the  older  paleeozoic  deposits.  May  not  the  main 
elevation  and  strike  have  been  caused  by  the  great  intrusion  on  the 
N.  W.,  and  the  complicated  contortions  be  chiefly  due  to  the  minor 
masses  on  the  N.  £.  and  S.  W.  ?  Whatever  more  remote  cause  may 
have  struck  out  the  lines  of  intrusion,  and  have  given  an  initial  di- 
rection to  the  general  strike  and  dip  of  the  beds,  I  cannot  explain  the 
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farther  facts  of  the  ease  otherwise  than  by  the  immediate  and  ^lect 
action  of  the  intruded  rock.  The  oporse  of  events  can  have  been  on 
this  wise:  the  lower  calcareous  breccias,  with  which  are  assodated 
some  layers  of  ashy  aspect,  but  which  may  owe  this  to  subsequent 
alteration,  were  probably  the  result  of  an  early  display  of  volcanic 
agency  at  Portraine;  a  period  of  rest  ensued,  during  which  were 
accumulated  those  extremely  regular  layers  of  mud  and  limestone, 
succeeded  by  the  calcareous  grits.  What  more  took  place  we  have 
no  means  of  judging;  the  next  invasion  from  below  produced  the 
state  of  things  we  now  find.  I  have  no  reason  for  establishing  dif- 
ferent ages  (in  the  extended  sense  of  the  word)  for  the  intrusion  of 
the  several  igneous  masses  of  the  district.  In  each  we  find  every 
variety  of  colour  and  texture,  gray,  green,  and  red ;  pbrphyritic, 
amygdaloidal,  flaky,  compact,  &c. ;  and  each  seems  to  bear  the  same 
relation  to  the  sedimentary  rocks.  The  feldspathic  ingredient 
greatly  predominates. 

Palaeontologists  refer  the  Portraine  fossils  to  the  lower  Silurian 
formation;  many  of  the  species  are  identical  with  those  from  the 
chair  of  Elildare,  which  latter  Professor  E.  Forbes,  in  a  notice  com- 
municated to  the  Society  in  January,  1 848,  considered  as  represen- 
tative of  the  Bala  group.* 

I  subjoin  a  list  of  the  Portraine  species  mentioned  in  McCoy's 
Synopsis  of  the  Silurian  Fossils  of  Ireland:'^ — 

LeptagODia  depressa, IkU,  tp, 

Lqptflena  sericea, Sow, 

Orthis  actonia, Sow. 

„     alternata, Sow. 

„     galea, M'Coy. 

„     porcata, APCoy. 

„     testudinaiia, DaL 

Spirifer  terobratuliformis, IPCoy. 


C^afhophyllam  casspitosam, Gold. 

,,  dianthns, Gdd. 

„  tarbinatum, Gold. 

*  There  are  many  other  p<»nt8  of  resemblance  between  the  geology  of  the  dt«ir 
of  Kildare  and  of  Portndne. 

t  Several  of  these  and  many  others  maybe  seen  in  the  Mnseumof  Pnctioal  G^O" 
logy,  61,  StephenVgreeo,  Dublin. 
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POritM  pjiifMrniia, Skrm, 

FmrodtM  alTedirii, Blaitw. 

„        pdymorf^ Gold. 

Halyaitfis  ffatfmiilfttTW. JLmm.  jd. 

Syriiigopon  lonadaleiaiia, itCt^. 

The  rock  next  bj  poeition  to  those  we  have  been  describing  is 
a  coarse  red  oonglomerate,  made  up  of  pebbles,  from  the  size  of  a 
goose-egg  down,  of  qoartzite  and  red  grit,  a  typical  example  of  what 
is  familiar  to  every  one  as  *old  red  conglomerate':  this,  with  other 
reasons,  places  it  on  the  list  of  middle  palaeozoic  formation. 

I  should  like  not  to  skip  over  such  an  immense  period  of  geolo- 
gical time  without  attempting,  in  some  d^ree,  to  fill  the  blank  in 
positive  evidence  by  a  sketch  of  what  must,  from  what  we  now  see, 
have  occurred.  No  doubt  Nature  was  constantly  busy  producing  or 
destroying;  we  can  only  speak  with  certainty  of  the  latter.  The 
Silurian  rocks  we  have  gone  over  are  not  such  as  we  know  to  be  of 
rapid  or  of  local  accumulation ;  they  were  spread  over  a  wide  area 
before  the  forces  from  below  placed  them  in  their  present  position; 
nor  is  it  probable  that  the  uppermost  grit-bed  now  on  the  shore  was 
always  the  last  of  his  race.  There  was  then  at  one  time  avast 
amount  of  solid  rock  covering  what  we  now  find.     This  was  all  \ 

broken  up  and  completely  removed  before  the  deposition  of  the  first 
bank  of  red  conglomerate.  If  one  may  speculate  upon  so  remote  a 
cause,  it  appears  likely  that  the  chief  energy  of  the  destroying  agent 
was  directed  from  the  N.  W. ;  it  is  only  where  they  have  been  pro- 
tected on  this  side  by  the  tough  greenstone  that  we  have  any  vestige 
left  of  the  older  stratified  rocks;  but  for  the  timely  arrival  of  the 
effective  screen  of  gravel  we  should  not  have  had  even  this  remnant. 
This  supposition  might  serve,  too,  as  a  possible  explanation  of  the 
position  of  the  red  conglomerate,  and  of  the  total  absence  in  it  of 
greenstone  or  of  limestone  pebbles.  This  latter  fact  made  me  sup- 
pose at  first  that  the  trap  was  newer  than  the  Devonian  beds,  but  I 
searched  in  vain  for  a  confirmation  of  the  idea.  The  actual  junction 
of  the  conglomerate  and  the  greenstone  is  not  exposed;  they  are  seen 
in  several  places  within  a  few  (from  5  to  20)  feet  of  each  other,  and 
exhibit  no  adequate  degree  of  disturbance  or  of  metamorphic  action ; 
there  is  no  intimacy  between  them,  either  by  intrusion  or  by  inter- 
stratification. 

The  surface  of  the  present  Silurian  area  has  not  been  much  altered 
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since  the  Deyonian  period;  a  very  little  less  of  leoent  denudaUon 
would  have  spared  the  origixud  ooYering  of  red  conglomerate;  we 
find  huge  blocks  of  it  in  several  places;  it  is  only  seen  undoubtedly 
m  situ  in  a  few.  In  Newbridge  demesne  and  about  Donabate  there 
is  a  Tery  considerable  accumulation;  it  rests  against  the  greenstone, 
and  has  a  general  inclination  to  the  N.  and  N.  W.  Where  first  seen 
on  the  south,  in  the  railway  cutting,  it  has  the  same  inclination 
and  the  same  relation  to  the  greenstone  close  by.  In  Portraine  de- 
ipesne,  and  immediately  north  of  it,  on  the  shore,  it  shows  itself 
again,  in  each  case  dipping  to  the  N.  W.  from  the  greenstone.  It 
has  then  all  the  appearance  of  having  been  deposited  against  and 
upon  this  reef  of  trap  rocks. 

The  beds  above  the  red  conglomerate  are  very  imperfectly  seen; 
we  have  but  a  low,  short  section  in  the  railway  cuttings,  and  three 
or  four  (Quarries,  as  all  evidence.    In  the  southernmost  catting  on 
the  railway  there  is  the  following  stratigraphically  conformable  se- 
quence for  a  horizontal  distance  of  about  500  feet.  The  lowermost,  on 
the  south,  is  the  conglomerate  before  mentioned,  40  feet  (horizontal) ; 
on  it  rest  red  arenaceous  shales,  50  feet;  hard,  red  sandstones,  with 
shale  partings,  40  feet;  red  concretionary  marl  and  crumbling  sand- 
stone, 70  feet ;  a  bed  of  greenish  clay,  1  foot ;  crumbling  red  sandstone^ 
vnth  shale  partings,  80  feet;  thick  bedded  red  sandstones,  20  feet; 
grey  and  red  fissile  shales,  30  feet;  coarse,  yellowish,  calcareous  and 
earthy  sandstones,  25  feet;  hard,  siliceous  limestone,  2  feet;  alter- 
nating, thin,  hard,  and  shaly  calcareous  beds,  20  feet;  bed  of  com- 
pact earthy  limestone,  2  feet ;  earthy  septarian  limestone^  indistinctly 
bedded,  120  feet 

Professor  Haughton  has  allowed  me  to  insert  an  analysis  he 
made  of  an  average  specimen  from  these  upper  beds: — 

Argil,  or  insolnble  residae, 58.77 

Caibonateofiron, 18.21 

Carboiuite  of  Ume, 88.82 

NoMsgnedA. 

100.90 

This  will  much  assist  the  general  description  in  conveying  an  idea 
of  the  natiire  of  these  rocks. 

The  dip  all  through  is  a  few  degrees  west  of  north,  at  angles  vary- 
ing from  XQP  to  25^;  with  an  average  of  18^,  the  section  of  500  feet 
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long  giyes  at  the  north  end  a  thickness  (supposing  the  lower  beds 
not  to  thin  out)  of  155  feet,  and  a  depth  of  159  feet  This  does 
not  give  a  correct  idea  of  the  general  thickness  of  the  Devonian 
rocks;  thus*  in  Newbridge  demesne,  the  red  conglomerate  alone 
shows  for  a  harizonUU  distance  of  over  1000  feet; — ^to  continue 
the  section,  for  the  next  400  feet  there  is  no  rock  seen ;  we  then 
come  upon  a  low,  flat,  anticlinal  of  red  and  yellowish  sandstones, 
some  of  than  coarse  and  brecciated;  these  are  seen  for  about  170 
feet;  there  is  then  another  break  for  150  feet,  when  we  come  upon 
a  confused  appearance,  for  140  feet,  of  hard,  red  sandstone,  a  fine 
breccia  of  slate  and  quartz,  in  a  red  and  gray  calcareous  paste,  and 
uppermost,  a  bed  of  hard  siliceous  limestone,  and  one  of  fine  gray 
marl;  the  average  dip  is  20°  to  N.  20''  W.;  for  the  next  200  feet 
there  is  no  rock  in  sUu;  then  the  gre^istone.  I  have  given  the  rail- 
way section  rather  in  detail,  as  it  is  the  clue  to  the  podtion  of  the 
newer  rocks. 

It  is  through  the  first  of  these  short  sections  that  the  boundary 
has  been  drawn,  ranking  the  upper  beds  as  lower  mountain  lime- 
stone, and  the  lower  ones  as  *  old  red '  or  Devonian.  I  have  not 
been  able  to  discover  sufiident  reason  for  making  here  so  decided  a 
division;  certainly  the  lower  beds  are  red,  and  the  top  ones  blue  or 
near  it:  but  even  lithologically,  there  is  less  difference  between  the 
lower  arenaceous  and  the  upper  calcareo-argillaceous  portion  of  this 
series  than  between  the  latter  and  the  clear  blue  crystalline  beds  of 
the  'lower  limestone'  group,  as  seen  in  the  neighbourhood.  I 
think  I  can  by  fossils  strengthen  this  relationship.  In  some  of  the 
lower  beds  of  the  earthy  nodular  limestone  above  mentioned  I 
have  found  delicate  carbonaceous  impressions  of  land  plants.  Would 
not  this  separate  these  beds  more  distinctly  from  the  essentially 
marine  deposits  of  the  mountain  limestone,  which,  as  seen  in  this 
vicinity,  chiefly  abound  in  the  remains  of  corallines,  crinoids,  and 
palliobranchiate  molluscs,  uniting  them  at  the  same  time  to  the 
essentially  littoral  or  shallow  water-beds,  of  purely  mechanical  ori- 
gin, upon  which  they  rest?  I  cannot  undertake  to  say  what  spe- 
cial Fauna  the  fossils  I  have  found  most  resemble.  I  have  used  them 
merely  as  marks;  physical  impressions  would,  for  the  use  I  have 
made  of  these,  answer  as  well  as  physiological  impressions,  or  as  or- 
ganic remains.  In  the  same  bed  with  the  plants  I  got  a  Byssoarca^ 
M*Coy  {B,  lanceolata) ;   also,  an  orbicula,  very  flat,  with  broad, 
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deeply-marked,  slightly  eccentric  rings,  imd  a  faint  impression  of 
what  I  take  to  be  a  fish  scale;  in  an  associated,  hard,  compact  bed, 
a  pecten,  a  modiola  (?),  and  a  small  orthoceras. 

The  opinion  that  these  calcareous  beds  were  superior  to  all  the 
arenaceous  beds  in  the  catting,  and  their  apparent  dip  under  the 
red  sandstones  to  the  north  of  them,  must  have  been  the  reasons  for 
patting  a  faalt  between,  with  a  downthrow  to  the  south.     I  hold 
to  the  same  order  of  superposition,  and  dispense  with  the  fault: 
there  may  be  a  slight  one,  but  I  had  rather  not  assert  it ;  the  con- 
glomerate and  greenstone  at  the  base  of  the  section,  only  700  feet 
south  of  where  the  fault  would  be,  are  at  the  same  level  as  the  other 
conglomerate  and  greenstone  of  the  district;  there  is,  moreorer, 
ample  room  for  the  beds  to  come  up  again  between  the  point  of  their 
disappearance  and  the  next  rock.     This  view  is  confirmed  by  the 
fact  of  this  rock  being  a  flat  anticlinal  of  red  and  yellowish  sand- 
stone, which  may  be  the  highest  sandstone  beds  of  the  section  to 
the  south, — thus  requiring  space  for  only  about  50  feet  thick  of  cal- 
careous beds.     The  bed  of  limestone  and  of  marl,  on  the  extreme 
north  of  the  stratified  portion  of  the  railway  section,  I  consider  an 
outlier  of  the  beds  on  the  south:  it  is  too  insignificant  to  be  noticed 
on  the  map.     All  these  strata  seem  to  have  been  deposited  in  a 
trough  or  basin,  against  the  sides  of  greenstone,  probably  on  a  bot- 
tom of  contorted  Silurians.     At  the  edges  we  have  the  coarse  are- 
naceous rocks;  in  the  centre,  the  calcareo-argillaceous ;  or,  more 
likely  still,  these  finer  beds  once  overlapped  all  the  lower  ones.     It 
is  easy  to  imagine  how,  in  the  many  elevations,  depressions,  and 
other  vicissitudes  they  have  gone  through,  they  may  have  been 
crushed  and  shifted  into  their  present  position.  (See  Sect.  2,  p.  276.) 

To  the  north  of  Newbridge  demesne,  on  the  road  side,  there  is  a 
quarry  of  flaggy,  earthy  limestone,  with  some  hard  cherty  beds :  they 
dip  at  about  15°  to  N.  15°  W. :  they  are  only  1 100  feet  distant  from 
the  conglomerate  in  the  demesne,  and  have  altogether  the  same  re- 
lation to  it,  as  the  upper  beds  in  the  railway  cutting  bear  to  the 
conglomerate  south  of  them.  Lithologically,  they  are  very  HiTnilar  to 
these  upper  beds,  and  I  think  they  are  identified  by  their  fossil 
contents.  In  some  of  the  earthy  layers  I  found  plant  impressions, 
quite  the  same  as  I  got  before  on  the  railway.  If  these  plant-bear- 
ing beds  are  to  be  classed  with  either  the  rocks  above  or  below 
them,  I  would  be  in  favour  of  the  latter:  there  is  no  unconfor- 
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inability,  no  sudden  change  of  teztore,  oreren  of  colour:  on  the 
contnuy,  everything  is  gradna!,  and  the  conditions  of  formation 
of  even  the  extremes  need  not  hare  been  yery  dissimilar;  no  extra- 
ordinary circumstances  are  necessary  to  account  for  the  red  con- 
glomerate,— as  coarse  a  one  might  be  formed  in  a  small  .lake;  and 
the  upper  calcareous  beds  have  many  indications  of  the  proximity 
of  land. 

In  the  overlying  mountain  limestone  we  have  a*  great  extent, 
vertical  or  horizontal,  of  a  very  different  type  of  rock.  The  tran* 
sition  is  not  discoverable;  the  few  facts  we  can  collect  are  in  fa- 
vour of  its  being  a  gradual  one.  There  are  but  three  spots  where 
the  lower  limestone  can  be  well  seen:  on  the  southern  shore,  im* 
mediately  to  the  east  of  the  railway,  there  is  a  quarry  of  hard,  blue, 
limestone,  in  thick,  regular  beds,  with  an  occasional  parting  of  dark 
indurated  shale;  they  dip  N.  30°  W.  at  about  15°,  and  as  one  of  the 
greenstone  masses  is  but  ten  yards  north  of  them,  they  must  have 
got  into  their  present  position  by  sliding  down  along  a  faults  Near 
the  shore,  on  the  north,  a  little  to  the  west  of  the  railway,  there  is 
a  small  quarry  of  strong  beds  of  crinoidal  limestone,  dipping  N.  at 
20°.  On  the  extreme  west,  just  by  the  side  of  the  coach-road,  there 
are  two  quarries  of  clear  crystalline  limestone,  with  dark  shales, 
dipping  N.  10°  W.  at  25°.  There  can  be  little  doubt  that  these 
beds  once  covered  all  the  rocks  we  have  been  describing.  The  whole 
series  seems  to  indicate  a  slow,  continued  subsidence,  possibly  from 
a  state  of  Silurian  land  to  that  of  an  open  ocean ;  but  such  general 
conclusions,  from  the  examination  of  so  limited  a  district,  are  of 
little  worth. 

However  palseontologists  decide  upon  the  fossil  contents  of 
the  beds  in  the  railway  cutting,  it  does  not  alt^  their  relation 
to  the  red  arenaceous  beds  on  which  they  rest.  Considering 
these  last  as  belonging  to  the  old  red  or  Devonian  formation,  I  have 
separated  the  upper  beds  from  the  lower  limestone  group,  with 
which  they  have  been  hitherto  placed,  and  given  them  a  separate  co- 
lour, as  upper  Devonian ;  I  suppose  them  to  occur  in  a  band  round 
the  red  sandstones,  and  to  be  in  turn  lost  under  the  mountain  lime- 
stone. Apart  from  the  unimportant  and  merely  nominal  distinction 
of  belonging  to  the  upper  Devonian  or  lowermost  carboniferous, 
this  will  establish  them  as  intermediate  between  the  more  decided 
types  of  these  two  great  palsozoic  formations. 
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I  have  not  feared,  for  tbe  inspection  of  geologiata,  to  draw  in 
boldly  the  boundaries  of  the  groups  between  the  eastern  anil  middle 
portion  of  the  district:  this  space  is  very  low,  and  deeply  covered 
with  drift  There  are  seyeral  possible,  and  almost  equally  probable, 
plans  for  the  outcn^  of  the  rock  beneath.  There  may  be  green- 
stone or  red  sandstcHie  the  whole  way  across;  Sikuiaoi  beds  may  ap- 
pear, or,  less  likely,  there  may  be  a  tongue  of  lower  limestone. 
Farming  or  other  operations  may  put  it  in  the  power  of  some 
future  explorer  to  settie  this  question. 

The  lower  limestone  in  this  part  of  the  country  occurs  in  great 
wares,  striking  £•  and  W.  Owing  to  some  cause  in  the  latest  de- 
nudation of  the  drift,  the  accumulation  has  been  more  on  the  south- 
em  slope  of  these  ridges ;  hence  quarries  are  opened  on  the  northern, 
and,  consequentiy,  the  registered  dips  are  northerly. 

The  geologioEd  description  of  the  island  of  Lambay  ought  not 
to  be  separated  from  that  of  Portraine.  The  same  rocks  occur  in 
each,  and  each  would  probably  assist  much  in  the  study  of  the 
other.  Although  only  three  miles  from  shore,  the  difficulty  of  get- 
ting there  is  such  that  I  did  not  eyen  make  the  attempt. 


On  the  outline  Map  I  have  made  of  the  district,  I  have  only 
marked  the  carriage-roads,  water-courses,  and  principal  demesne 
boundaries.  Wherever  rock  is  seen  in  sthi,  there  are  parallel  strokes 
in  the  direction  of  the  strike  for  the  sedimentary  rocks,  and  a  small 
cross  for  the  igneous.  The  sections  are  not  strictly  plotted  in  any 
single  line,  but  are  compiled  so  as  to  represent  all  the  phenomena 
of  the  district;  they  are  on  a  much  larger  scale  than  the  Map. 
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Jane  Sth,  1858.—"  Notes  <m  the  Geology  of  Egjpt;"  by  Lobd  Talbot  db  Mala< 


It  is  singtilar  how  little  has  been  done  to  investigate  the  geology  of 
Egypt,  with  the  exception  of  a  few  mining  adyentnrers,  who  have 
been  employed  by  the  Pachas  in  seeking  for  gold  and  silver,  emeralds, 
and  other  precious  substances.  We  are  almost  dependent  on  the 
information  contained  in  the  valuable  paper  of  Lieutenant  Newbold, 
read  to  the  London  Geological  Society  on  the  29th  June,  1842. 

It  would  appear  that  but  few  distinct  geological  formations  are 
represented  within  its  area.  The  anticlinal  axis  between  the  Nile 
and  the  Red  Sea  is  chiefly  composed  of  granite,  porphyry,  and  trap 
rocks,  cut  through  by  veins,  dykes,  and  overlaid,  in  the  latitude  of 
Eosseir  and  Thebes,  by  the  beautiful  breccia  verde. 

Whether  the  section  is  taken  from  S.to  N.  or  from  E.  to  W.  is 
nearly  the  same  thing.  Next  to  the  crystalline  and  metamorphio 
rocks  comes  a  gray  sandstone,  which,  as  it  is  good  freestone,  was  quar- 
ried to  a  great  extent  at  Gebel  Silsili  by  the  ancient  Egyptians,  and 
is  one  of  the  stones  most  used  in  the  ancient  buildings  throughout  the 
country.  The  statues  of  the  Memnon  are  formed  of  it  It  extends 
for  a  great  distance  to  the  south  of  the  first  cataract,  and  I  believe  is 
found  at  several  intervals  along  the  upper  course  of  the  Nile,  where 
the  granite  and  other  volcanic  rocks  do  not  emerge  to  the  surface.* 

Next  to  the  sandstone  is  a  very  deep  bed  of  marine  limestone. 
This  extends  about  four  degrees  of  latitude  from  the  vicinity  of 
Esneh  to  Cairo.  It  may  be  divided  into  two  well-marked  divisions. 

*  The  most  remarkable  locality,  Gebel  Silsili,  is  thus  described  in  a  Joanal 
which  I  kept  dariDg  my  travels  in  Egypt  in  the  year  1839: — 

"  The  qnarriee  of  Gebel  Silsili  appear  to  be  reiy  regularly  and  economfeally 
worked.  The  use  of  the  chisel  is  very  evident,  and  in  many  places  the  marks  of 
wedges  are  visible.  The  stone  appears  to  vary  mach  in  hardness  and  colour.  It  if 
horizontally  bedded  in  thick  strata,  contains  frequent  nodoles  of  iron,  and  occasionally 
veins  of  this  ore,  small  seams  of  calcareous  matter,  but  no  organic  remains.  From 
the  broken  appearance  of  the  surfkce  in  many  places,  the  large  masses  scattered 
about  the  small  ravines  extending  towards  the  Nile,  and  numerous  pebbles  of  quartz 
and  other  crystalline  rocks,  it  is  evident  that  currents,  or  diluvial  action,  have  atone 
time  taken  place  far  above  the  level  of  the  Nile.  I  found  a  small  bit  of  petrifled 
wood  on  the  hills,  and  also  a  petrified  bone  on  the  shore  near  the  river.  Ht^ 
Silsili  is  an  isolated  rock,  nearly  undermioed,  and  strongly  resembling  the  Tors 
of  Dartmoor." 
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The  lower  one  resembles  an  indurated  chalk,  is  of  a  daggling  white 
coloar»  and  is  full  of  chertj  nodules,  and  a  few  shells  of  a  large 
size, — ^hipporites,  echinites,  nautili,  &c.  The  upper  division  seems 
to  be  almost  a  select  mass  of  nummxdites:  it  is  of  a  cream  colour, 
and  very  often  and  easily  affected  by  the  atmosphere.  The  great 
Sphynx  and  a  large  proportion  of  the  materials  of  the  great  Pyra- 
mids are  composed  of  this  rock.  The  harder  stratum  forms  the 
rocky  cliffs  of  Babel  Melouk,  at  Thebes,  and  the  quarries  of  Toura» 
near  Cairo,  in  the  east  bank,  which,  from  the  cartouches  carred  on 
the  near  surface,  appear  to  have  been  worked  from  the  remotest  anti- 
quity, are  of  the  same  stone.  It  is  a  very  good  material  for  carving 
gigantic  figures,  and  resists  better  than  the  sandstone  the  caustic 
effects  of  the  magnesia  in  the  sand  of  the  desert.  The  figure  of 
Bameses  II.,  now  half-buried  at  Mitrahenny,  the  ancient  Memphis, 
is  of  this  materiaL*  The  Egyptian  jasper,  a  very  beautiful  stone  for 
the  lapidary,  is  found  in  small  nodules  imbedded  in  the  limestone 
on  the  banks  of  the  Nile,  near  the  island  of  Phils.  Numerous 
pebbles  of  this  jasper  are  found,  and  the  poor  labourers  traffic 
largely  in  them  with  European  travellers. 

Above  the  limestone  there  is  another  sandstone,  which  ^ctends 
for  a  considerable  distance  on  the  road  from  Cairo  to  Suez,  and  is 
chiefiy  remarkable  for  contidning  numerous  stems  of  silicified  trees, 
so  much  so  as  to  give  the  appearance  of  a  petrified  forest. 

In  the  immediate  vicinity  of  Cairo,  Gebel  Ahmar,  in  this  for- 
mation, gives  quite  the  appearance  of  a  small  volcano.  The  form 
of  the  ground  would  support  this  hypothesis,  and  the  blood-red  co- 
lour and  porous  character  of  the  stone  would  deceive  many  a  su- 
perficial observer,  and  make  him  suppose  that  he  saw  some  of  the 
porous  kinds  of  Yesuvian  lava.  There  are  fossils  found  in  this  stra- 
tum, but  I  have  not  seen  any  catalogue  of  them.f 

*  The  rooks  io  whScb  the  tombs  of  the  Kings  «t  Thebes  an  excavated  are  Qom* 
posed  ofHmestoneof  a  veiy  compact  characteg — sometunes  ftrtccto,  sometiaaes  ia> 
tentratified  with  shale,  and  containing  nodoles  of  flint  in  nearly  horiaontal  strata. 
They  are  generally  globular,  and  I  coold  not  find  any  trace  of  Juiy  organic  snbstanfle 
in  the  interior.  The  limestone,  however,  contains  some  bivalve  shells,  and  the  rock 
appears  qoite  difiereot  in  mineralogical  character  from  that  of  Lower  Egypt  as  hr 
as  Beni  Hassan.  A  considarable  part  of  the  coad  is  strewn  with  flints,  as  on  oar  owo 
downs. 

f  Rode  to  the  Red  Mountain. — ^The  nndens  consists  of  sandstone,  which  varies 
both  in  hardness  and  fineossi  of  grain  from  a  pale  white  to  a  brick-red  o^oor.    It 
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The  most  intereitmg  qnestkm  connected  with  the  geology  of 
Egypt  is  the  age  of  the  great  fossiliferoas  limestone  stratum.  I 
believe  th^re  is  no  donbt  that  it  is  of  the  same  age  as  an  immense 
tract  extending  through  Northern  Europe  to  Asia  Minor,  and  from 
thence  to  Persia  and  India.  Great  difference  of  opinion  has  prevailed 
as  to  this  formation.  Continental  geologists  have  generally  considered 
it  to  belong  to  the  cretaceous  system.  (See  Bou6  Geologue  Voy* 
ageur.)  It  appears,  however,  to  me  that  Sir  R.  Murchison,  in  Ids 
elaborate  paper  on  the  structure  of  the  Alps,  has  set  the  matter  at 
rest,  and  proved,  both  stratigraphically  and  by  a  discussion  of  its 
fossils,  that  it  belongs  to  the  eocene  or  oldest  tertiary  series.  I 
produce  a  few  fossils  found  by  myself  on  the  spot — some  bdonging 
to  the  upper  part  of  the  bed,  and  others  from  the  lower  stratum 
near  |Thebes.  I  also  produce  some  specimens  of  the  secondary 
rocks.  The  granites,  basalts,  porphyries,  &a,  are  too  well  known 
to  naturalists  to  require  illustration. 


**  Geolqgieal  and  SUtistical  Notes  on  Irish  Bfines  ;**  by  the  Bev.  Samubl  Hauobton, 

Profenor  of  Geology  in  Trinity  College. 

Ko»  L— Balltmubtaoh  SuLyauB  ahd  Cotfer  Wmm, 

The  Ballymurtagh  sulphur  and  copper  nunc  is  the  most  westerly  of 
a  group  of  mines,  worked  on  a  series  of  parallel  lodes  or  veins,  at 
both  sides  of  the  Ovoca,  in  the  county  of  Wicklow.  The  average 
strike  of  these  lodes  is  north  of  east  and  south  of  west;  in  Bally- 
murtagh itself  it  is  £.  N.  E.  (true  bearings),  with  an  underlay  sou^, 
varying  from  60^  to  7(f.  A  line  of  fault  appears  to  separate  the 
mines  on  the  west  of  the  Ovoca  from  those  on  the  east;  the  direc- 
tion of  the  heave  being  left-handed,  throwing  the  mines  on  the  west 
bank  of  the  Ovoca  to  the  south. 

The  rock  of  the  country  is  lower  Silurian  slate,  which  is  gene- 
is  sometimes  very  fine,  and  at  other  times  assumes  the  character  of  a  decided  conglo- 
merate, with  flints  and  chalcedonies  imbedded  in  it  This  last  qnality  is  the  rarest, 
and  generally  assumes  an  irregular  appearance  of  veins.  They  are  slightly  inclined 
from  the  horizontal  line,  and  appear  to  me  the  surest  indication  of  the  stratification. 
There  is  no  appearance  of  fossils.  It  has  been  quarried  to  an  immense  extent,  and  is 
so  stilL  This  mountain  is  nearly  insulated,  and  the  tertiaiy  limestone  of  6.  Mokat- 
tem  is  to  be  traced  in  close  contact  on  its  flanks. 


280 

rally,  in  the  neighboorliood  of  the  mineB,  of  a  dark  colour,  from 
the  presence  of  hornblende,  and  frequently  assumes  the  green  oolonr 
and  greasy  feel  of  talcose  slate.  The  Bell  Rock,  to  the  south  of  the 
mine,  is  a  gray  quartz  rock,  almost  infusible,  but  containing  small 
particles  of  a  dark  mineral,  which  fuse  when  exposed  to  a  consi- 
derable heat  This  rock  is  bedded  conformably  with  the  slate,  and 
appears  to  have  undergone  considerable  metamorphic  action,  al- 
though it  is  difficult  to  imagine  that  it  was  ever  fluxed. 

Quartz  spar,  as  might  be  expected,  is  of  common  occurrence  in 
the  mine,  particularly  in  the  lode  called  the  **  Spar  Vein.''  (  Vide 
section,  p.  282.) 

I  have  found  also  in  the  lower  levels  of  the  copper  lode,  carbo- 
nate of  lime,  containing  a  considerable  quantity  of  magnesia.  This 
occurs  in  the  green  greasy  slate. 

The  mines  of  this  district,  reckoned  from  west  to  east,  are^— 
Bally murtagh  and  Ballygahan,.on  the  west  of  the  Ovoca;  and  Ti- 
groney,  Cronebane,  and  Connorree,  on  the  east.  Indications  of  py- 
rites exist  at  each  extremity  of  this  mineral  district,  but  not  in 
sufficient  quantity  to  pay  for  working. 

The  minerals  raised  at  Ballymurtagh  are  iron  and  copper  py- 
rites, which  are  mixed  together  in  very  variable  proportions;  the 
quantity  of  copper  pyrites  generally  increasing  as  the  mine  is  worked 
in  depth.*  The  pyrites  does  not  appear  to  occur  in  a  regular  lode  or 
vein  with  definite  walls,  but  to  be  diffused  through  the  slate  which 
forms  the  country  in  beds,  which  are  stratified  conformably  with  the 
slate  itself;  it  does  not  occur  pure,  but  intimately  mixed  with  the 
slate ;  the  iron  pyrites  occurs  in  greatest  abundance  near  the  surface 
of  the  lode  or  bed,  which  becomes  richer  in  copper  pyrites  as  the 
mine  increases  in  depth. 

There  are  at  present  five  lodes  or  beds  worked  on  the  Bally- 
murtagh mine,  parallel  to  each  other,  and  conformable  to  the  bed- 
ding of  the  hornblende  slate  and  quartz  rock  of  the  district 

These  lodes,  reckoned  from  the  southern  extremity  of  the  town- 
land,  are — 

Ist    The  South,  or  Copper  Lode. 

2nd.  The  Pjrrites  Lode. 

*  Sulphnret  of  zinc  or  blende  Ib  alao  occasionally  found  to  occur  in  large 
masaes,  combined  in  a  remarkable  manner  with  sulphnrets  of  lead  and  inm.— Tultf 
Dr.  Apjolm*fl  description,  Journal,  vol  v.,  p.  184. 
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Id:  ok  3rd;  The  Pond  Lode. 

itkmc  4ilL  The  North  Mme»  South  Lode. 

}tlK«i:  5th.  The  North  Mine,  IJorth  Lode* 

coatiksi  The  first  two  of  these  constitute  the  old  mine;  the  latter  are 

ynssittii  recently  discovered  lodes,  which  were  not  worked  until  the  uiine 

Ji  tkm  beeame  the  property  of  the  Wicklow  Copper-Mine  Company. 

:hl:  9»  ^^6  second,  or  pyrites  lode,  joins  the  first,  or  copper  lode,  at  about 

^  ihfi  56  fathom  level,  below  which  there  is  only  one  lode,  which  is 

fji^igff^  worked  to  a  depth  of  160  fathoms,  the  lower  part  being  particularly 

^Qj^'  :  rich  in  copper. 

The  north  lode  (Na  5)  is  principally  worked  for  iron  pyrites, 
f  lod^s  but  occasionally  considerable  quantities  of  copper  pyrites  are  found 

_^  *  in  it;  recently  a  quantity  of  native  copper,  28  lbs.  in  weight,  was 

found  in  this  mine. 
,  ^ »  The  back  of  this  lode  is  characterized  by  a  remarkable  bed  of 

gi;  brown  hsmatite,  which  lies  upon  the  bed  of  iron  pyrites. 

A  careful  analysis  of  an  average  specimen  of  this  hasmatite,  made 

by  the  Bev.  Joseph  A.  Galbraith,  gave — 

Peroxide  of  iron, ^ 74*87 

Clay  and  Silka, 11*00 

Water, UU 

Volatile  Matter, 0*41 

Loss, 0*10 


ift^ 


100*00 
The  metallic  iron  in  this  ore  amounts  to  52  per  cent ;  and  as  it 
is  free  from  phosphoric  acid  and  sulphur,  it  is  a  valuable  ore.     At 
the  present  price  of,  and  demand  for  iron,  this  ore  would  be  worth 
from  fifteen  to  seventeen  shillings  per  ton  in  South  Wales. 
^^  No.  1.  The  copper,  or  south  lode,  has  been  worked  extensively 

from  near  the  surface  over  an  extent  of  about  200  fathoms  long, 
and  down  to  the  110  fathom  level,  about  150  fathoms  deep. 

No.  2.  The  north  pyrites  lode  is  opened  to  60  fathoms  deep,  and 
extended  about  70  fathoms. 
^  No.  3.  The  south  lode,  north  mine,  is  opened  to  30  fathoms  deep, 

and  extended  40  fathoms. 

No.  4.  The  pond  lode  is  opened  110  fathoms  deep,  and  extended 
as  under: — 

^  At  Maii^aret's  level, 60  fiithoms. 

^^  At  18  fathom  level  from  north  cross-cot,   ....  40        „ 

At  56  fathom  level  tmm  north  croes-cnt,  ....  8        „ 
Vol.  V.  Part  8.  2  C 
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Abont  twelve  months  tgo  all  these  lodes  were  prored  in  dq>th 
bj  the  driving  of  Margaret's  level,  which  is  represented  in  the  an- 
nexed section ;  and  still  more  recently  the  pond  lode  has  been  proved 
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by  cross-cuts  from  the  south  mine,  at  the  18  and  56  fathom  levels. 
This  lode  has  been  found,  like  all  the  other  lodes  in  Ballymurtagh, 
to  become  richer  in  copper  in  depth.    In  driving  Margaret's  level, 
a  spar  vein,  70  feet  thick,  was  cut  to  the  south  of  the  north  pjrrites 
lode.    This  spar  was  composed  of  sugary  quartz,  presenting  the 
vughy  appearance  which  is  considered  by  working  miners  so  valu- 
able as  an  indication  of  a  mineral  lode  underneath.    The  iron  py- 
rites generally  occurs  in  all  the  lodes  near  the  surface,  to  the  depth 
of  about  50  fathoms,  varying  in  width  from  4  to  36  feet,  and  in 
hardness  and  quality  in  proportion  as  the  ore  is  mixed  with  ribs 
of  copper  pyrites,  or  the  slate  or  killas  of  the  country.    It  contains 
from  35  to  40  per  cent,  of  sulphur,  capable  of  being  used  for  the 
manufacture  of  sulphuric  acid:  it  was  proposed  as  a  substitute  iot 
brimstone  in  1839»  in  consequence  of  the  high  price  of  that  ar- 
ticle, occasioned  by  the  greediness  of  the  Neapolitan  Government, 
who  had  a  practice  monc^ly  of  the  sulphur  tsade  by  the  posses- 
sion of4the  Sicilian  sulphur  bed^ 
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The  first  cargo  of  pyrites,  as  a  substitute  for  Sicilian  sulphur, 
was  sent  by  the  Wicklow  Copper-Mine  Company  on  the  28th  De^ 
cember,  1839«  to  Messrs.  Newton,  Keats,  and  Co.,  of  Liverpool,  the 
price  received  for  this  cargo  being  37^.  per  ton  of  21  cwt,  free  on 
board,  the  reported  produce  being  40  per  cent  of  sulphur,  and  1^ 
per  cent  of  copper.  The  experiment  thus  tried  proved  eminently 
successful,  as  is  shown  by  the  third  and  fourth  columns  of  the 
Table,  p.  284. 

To  understand  this  Table,  it  should  be  observed  that  the  ore 
raised  in  Ballymurtagh  is  divided  for  sale  into  three  classes; 

1.  Pyrites  or  Sulphur  Ore. 

2.  Coppery  Pyrites. 

3.  Copper  Ore. 

1.  The  sulphur  ore  contains,  on  the  average,  35  per  oent.  of 
sulphur,  capable  of  being  extracted.  « 

2.  The  sulphur  copper  ores  are  divided  into  two  classes,  the 
poorer  containing  about  1}  per  cent,  copper,  and  the  richer  about 
3  to  4 ;  both  these  classes  contain  35  per  cent,  of  sulphur,  and  are 
sold  to  the  acid  manufacturers,  who  allow  a  price  for  the  copper, 
and  send  the  ore,  after  being  roasted  for  sulphur,  to  the  Swansea 
ticketings. 

3.  The  copper  ores  contain  from  3  to  10  per  cent  of  copper,  and 
are  sent  direct  to  Swansea  from  the  mine. 

The  third  and  fourth  columns  contain  the  total  quantities  of 
sulphur  ore  raised  and  sold  by  the  Ballymurtagh  mine  from  1840 
to  1852.  In  1840  the  price  at  which  pyrites  could  be  delivered  in 
England  was  about  30^.  to  35^.  per  ton;  the  corresponding  price  of 
brimstone  being  £12  per  ton.  Previous  to  the  monopoly  in  sul- 
phur, the  price,  taking  the  average  for  fifteen  years,  was  £7  per 
ton.  The  present  price  of  pyrites  is  from  20^.  to  21^.  per  ton, 
and  of  brimstone  about  £6.  The  capability  of  the  Wicklow  mines 
for  producing  pyrites  is  very  great,  the  shipments  while  the  de- 
mand lasted  in  1841  having  been  nearly  100,000  tons,  producing 
40,000  tons  of  sulphur. 

The  pyrites  vein,  or  **  sulphur  course,''  is  what  miners  call  the 
parent  vein  or  matrix  of  the  lode;  it  continues,  mixed  with  the  cop- 
per pyrites,  down  to  the  very  bottom  of  the  mine,  where  the  copper 

sometimes  reaches  10  per  cent  of  the  ore,  and  in  the  shallow  work- 
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iogs  copper  is  never  totally  absent,  being  generally  i  per  pmt,  even 
of  the  pure  pyrites  lode. 

The  water  issuing  from  the  pyrites  workings  is  strongly  impreg- 
nated with  copper,  and  on  being  passed  over  pktes  of  iron  jrields  a 
precipitate  containing  from  10  to  30  per  cent,  of  copper. 

An  Account  of  Ores  raised  at  BaUymurtagh  Mine  in  the/oUowmg 

Tears: — 


Ymteodkog 
Marcb 

Copper  Ore. 

^!S? 

Pyrftci. 

Tbtel 
each  jcar. 

Tons. 

Tons. 

Tooa. 

1884 

2821 

*« 

2821 

1885 

6094 

1 

5094 

1886 

4669 

1 

4669 

1837 

5666 

1 

6666 

.1838 

6457 

1 

6467  ; 

1839 

4980 

1     " 

4980 

1840 

6706 

600 

7206 

1841 

8800 

16428 

19728 

1842 

4779 

14793 

19672 

1843 

4640 

11795 

16836 

1844 

6180 

8868 

13543 

1846 

6066 

15196 

20262 

1846 

4738 

1600 

11463 

17691 

1847 

3660 

8000 

12170 

18880 

1848 

8064 

8707 

12014 

18776 

1849 

3613 

4000 

9300 

16913 

1860 

8757 

4000 

10497 

18264 

1861 

2032 

4000 

19802 

26834 

1852 

2233 

4068 

24472 

30763 

Tons, 

82236 

24266 

166778 

273278 

Add  raisings 

-J 

half  year  end- 
ing Septem- 

► 1160 

2000 

12700 

16860 

ber,  1862, 

J 

Tons, 

88886 

26266 

179478 

289128 

The  quantity  of  copper  ore  raised  in  the  twelve  years  ending 
Slfft  December,  1868,  was  about  26,000  tons. 


As  no  records  or  maps  exist  of  the  former  working  of  this  minei 
the  early  history  of  it  is  involyed  in  difficultyi — as  all  the  knowledge 


Ai 
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now  poeseesed  of  the  workings  previoos  to  1822  is  founded  on  the 
verbal  statements  of  old  persons,  and  such  data  as  have  been  ob- 
tained from  time  to  time  from  the  Messrs.  Camac  and  Kyan's  ac- 
counts. 

The  Ballymurtagh  mine,  about  eighty-five  years  ago,  was 
worked  by  Mr.  Whaley,  who  is  said  to  have  made  a  large  fortune 
from  the  copper  ore  raised  on  the  south  lode,  at  depths  hardly  ex- 
ceeding 40  fathoms.  These  old  workings,  which  have  been  since 
partially  explored,  show  evident  traces  of  rich  branches  of  ore 
having  been  taken  away,  and  subsequently  by  the  application  of 
tutwork  and  better  means  of  bringing  the  ore  to  grass,  large  quan- 
tities of  copper  ore,  of  about  1\  produce,  were  obtained  from  these 
old  place&  Mr.  Whaley,  besides  the  advantage  of  shallow  depth, 
had  labour  of  the  cheapest  kind,  and  very  high  market  prices  for 
his  ores. 

In  the  year  1780  the  workings  were  resumed  by  the  Hibernian 
Mine  Company,  being  then  about  45  fathoms  deep,  and  drained  by 
an  expensive  and  uncertain  system  of  hand  pumps.  This  Company 
expended  a  large  capital  in  more  fully  opening  the  lodes,  operated 
largely  on  the  copper  as  well  as  the  sulphur  lodes,  when  the  latter 
contained  a  portion  of  copper,  and  after  erecting  calcining  and 
smelting  works,  making  vitriol  and  precipitate  copper,  were  finally 
obliged  to  abandon  the  concern,  after  sustaining  a  large  pecuniary 
loss,  about  the  year  1800. 

The  mine  then  lay  idle,  or  nearly  so,  until  1822,  when  it  was 
undertaken  by  a  few  private  individuals,  who  subsequently  formed 
the  Wicklow  Copper-Mine  Company.  During  the  next  ten  years 
the  results  were  uncertain  and  unsatisfactory,  much  difiiculty  aris- 
ing from  the  ruinous  state  in  which  the  mine  was  left  by  the  Hi- 
bernian Mine  Company,  the  continuance  of  inefficient  pumping  and 
drawing  machinery,  or  rather  the  nearly  total  want  of  them.  These 
and  other  causes  retarded  the  efficient  prosecution  of  the  works 
until  the  year  1832,  since  which  period  the  mine  has  been  very 
successful 

I  cannot  conclude  this  short  account  of  Ballymurtagh  mine 
without  expressing  my  obligations  to  Mr.  Edward  Barnes,  Mining 
Agent  of  the  Wicklow  Copper  Mine  Company,  to  whom  I  am  in- 
debted for  the  information  relating  to  the  present  state  and  former 
working  of  the  mine. 
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November  9tb,  1868.— **  On  the  Newer  PaUMooic  Hock«,  which  border  the  Menai 
Straits,  in  Carnarvonshire;'*  by  the  Rev.  Samubl  Hauorton,  A.M.,  Professor 
of  Geology  in  Trinity  College,  Dublin. 

Thb  newer  paleozoic  rocks,  in  Carnarvonshire,  occur  on  the  east 
side  of  the  Menai  Straits,  where  thej  form  a  thin  patch,  extending 
N.  £.  for  a  distance  of  upwards  of  87  miles ;  their  greatest  breadth, 
measured  in  the  N.  W.  direction,  being  less  than  one  mile.  They 
are  bounded  on  the  south-east  bj  one  of  those  bands  of  felspar  por- 
phyry which  constitute  so  remarkable  a  feature  in  the  geology  of 
north-western  Wales,  and  on  the  north-west  by  the  Menai  Straits. 

I  have  selected  this  district  for  examination  from  the  fact  of  its 
appearing  to  contain  a  complete  series  of  deposits,  extending  from 
the  upper  Devonian  sandstones  and  conglomerates  on  the  north,  to 
the  shales  and  marl  beds  of  the  coal  measures  on  the  south ;  thus 
affording,  on  a  small  scale,  a  section  of  the  Welsh  deposits  which 
correspond  to  the  Devonian  sandstones  and  carboniferous  limestones 
which  occur  on  so  much  larger  a  scale  in  our  own  country. 

I  have  endeavoured  to  ascertain  with  some  degree  of  accuracy 
the  thickness  of  the  various  beds  composing  this  district,  and  have 
carefully  recorded  the  position  of  the  numerous  fossils  with  which 
the  limestone  beds  abound. 

Vou  VI.  Part  1.  B 
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The  measmes  obtained  for  the  beds  connecting  the  npper  De- 
Tonian  sandstonea  with  the  lower  Carboniferous  limestones  I  consider 
to  be  satisfactory  and  accurate;  bat  the  relations  existing  betwem 
the  limestCMie  and  the  coal  shales  resting  upon  it  are  more  obscure, 
and  with  reference  to  this  part  of  m j  Paper,  I  do  not  feel  quite  so 
confident  in  the  accuracy  of  my  measurements. 

With  the  view  of  elucidating  the  structure  of  the  newer  palieo- 
zoic  beds  to  the  east  of  the  Menai  Straits,  I  have  also  examined  the 
western  shore  of  the  Straits,  where  the  same  or  a  similar  series  of 
beds  occurs,  and  I  have  found  the  conclusions  drawn  from  the  exa- 
mination of  the  eastern  shore  fully  borne  out  by  the  observations 
made  by  me  on  the  corresponding  beds  of  the  western  side  of  the 
Menai;  but  as  I  had  not  an  opportunity  of  following  the  latter  in- 
land, I  have  not  thought  fit  to  include  the  palssozoic  rocks  of  An- 
glesey in  my  description,  but  have  contented  myself  with  using  the 
latter  to  corroborate  the  observations  made  on  the  structure  of  the 
former. 

For  the  convenience  of  description  I  shall  divide  my  subject 
into  the  following  parts:  a  sketch  of  the  physical  geology  of  the 
district;  the  details  of  measured  thicknesses  of  beds;  the  fossils 
characteristic  of  each;  and  a  few  deductions  which  appear  to  be 
naturally  suggested  by  the  observed  facts. 

PHYSICAL  OEOLOGT  OF  THE  DISTHICT. 

The  eastern,  or  rather  south-eastern,  boundary  of  the  district  is 
nearly  a  straight  line  of  fault,  which  is  traced  on  the  map  of  the 
Geological  Survey.  The  total  length  of  this  line,  which  bears  E. 
47°  N.,  is  8*46  miles,  of  which  about  1^  miles  on  the  north  is 
bounded  by  metamorphic  slate  and  conglomerate;  the  remaining 
7f  miles  being  bounded  by  felspar  porphyry  containing  quartz  crys- 
tals (Eurite),  which  terminates  abruptly  on  the  south  in  Twthill, 
near  Carnarvon.  This  rock  is  locally  called  granite,  and  it  is  al- 
most deserving  of  the  title,  as  it  is  nothing  but  a  granular  com- 
pound of  felspar  and  quartz  in  about  equal  proportions,  distinctly 
crystallized;  it  preserves  its  texture  pretty  Uniformly,  excepting 
that  it  is  finer  and  more  compact  in  the  northern  portion,  and  is 
the  most  quartzose  of  all  the  bands  of  felspathic  rock  which  inter- 
sect Carnarvonshire  from  N.  E.  to  S.  W. 

The  western  boundary  of  the  newer  palieozoic  district  extends 


(   3   ) 

from  Roasdl's  ojBtet  beds,  near  Ban-  o 

gor,  on  the  north,  to  the  town  of  I 
CarnarvoD  on  the  south.  The  total  % 
length  of  this  line  is  9-35  miles.  ^ 

On  the  western  shore  of  the  Me- 
nai,  the  newer  palaozoic  rocks  ex- 
tend from  a  point  less  than  half  « 
mile  west  of  Britannia  Bridge  to  the 
soutbem  extremity  of  the  Straits. 
The  northern  boundary  may  be  fixed 
on  a  map  by  the  observation  that  the 
house  in  Vaynol  Wood  bears  from  it 
S.Sff'W.  (Mag.) 

An  inspection  of  the  accompany- 
ing outline  Map  will  show  that  on 
the  western  boundary  the  genera] 
strike  of  the  beds  coincides  with  the 
line  of  coast,  with  the  exception  of 
the  port  contained  between  the  He- 
nai  Bridge  and  the  point  marked  (c). 
From  the  Menai  Bridge  to  the  point 
(fr)  there  is  a  slight  deriation  of  the 
strike  from  the  coast  line,  so  as  to 
expose  (neglecting  faults)  beds  sqo- 
ceerirely  older;  while  from  the  point 
(6)  to  the  point  (c)  the  deviation  is 
sach  as  to  show  beds  successively 
newer:  it  will  be  also  perceived  from 
the  map,  that  this  is  owing  to  the 
change  in  direction  of  the  coast  line, 
and  not  of  the  line  of  strike,  which 
is  very  constant  along  the  whole  coast, 
and  in  its  average  direction  is  nearly 
W.  26°  S.,  L  e.  mag.  E.  W.  In  going 
inland,  the  line  of  strike  is  consi- 
derably disturbed,  particularly  near 
the  eastern  boundary  and  northern 
extremity  of  the  district,  where  it  is 
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frequently  thrown  into  a  direction  at  right  anjgles  with  the  average 
direction. 

The  explanation  of  the  fact  just  mentioned  is  one  of  the  pro- 
blems of  the  district,  which  appears  to  me  to  be  fully  elucidated  by 
the  trap  dykes  and  secondary  faults,  which  I  shall  now  proceed  to 
describe. 

Trap  Dyhea — The  distriet  under  examination  is  intersected  by 
three  systems  of  trap  dykes,  which  occur  at  the  following  points,  and 
with  the  following  bearings: — 

1.  At  a  point  half  a  mile  west  of  Russell's  oyster  beds,  two 
dykes  of  highly  crystalline  trap  occur,  composed  of  well-dereloped 
crystals  of  felspar  and  augite,  and  weathering  into  nodular  masses 
of  a  greenish-brown  clay;  these  dykes  are  nearly  vertical,  and  in- 
tersect the  cliff  from  top  to  bottom,  cutting  and  altering  the  blue 
limestone  in  a  quarry  at  the  top  into  a  crystalline  marble,  and 
changing  the  arenaceous  beds  at  the  bottom  into  a  hard  siliceous 
slate.  The  northern  dyke  is  14  feet  wide;  and  the  breadth  of  the 
whole  system,  measured  at  the  top,  is  106  feet 

The  northern  dyke  bears  E.  40^  S.,  and  if  produced  would  pass 
under  the  farm-house  in  Nant  y  borth.  It  will  be  seen  by  the  Map 
that  the  line  of  its  prolongation  would  cut  the  eastern  boundary  at 
a  point  where  the  limestone  and  conglomerate  beds  are  greatly  dis- 
turbed. 

2.  The  second  dyke  occurs  at  a  point  a  quarter  of  a  mile  south 
of  the  point  opposite  Plas  Newydd ;  it  is  very  much  decomposed, 
but  appears  to  be  identical  in  composition  with  the  first  dyke,  and 
alters  in  a  similar  manner  the  limestone  intersected  by  it. 

It  bears  £.  SS"*  S. 

3.  The  third  series  of  dykes  occurs  at  the  church  of  Llanvair- 
isgaer,  and  consists  of  a  number  of  dykes  which  intersect  and  alter, 
in  a  remarkable  manner,  a  red,  loose  conglomerate  which  occurs  at 
this  point,  dipping  at  a  small  angle  inland.  The  principal  of  these 
dykes  are  laid  down  on  the  map. 

The  dyke  south  of  the  church  is  8  feet  wide. 

The  most  northern  dyke  is  5  feet  wide,  and  bears  S.  46°  £. 

Between  these  two  dykes  occur  a  number  of  thin  veins  of  trap, 
about  one  foot  wide,  which  intersect  the  conglomerate  in  various 
directions,  and  change  it  into  a  gray,  flinty  conglomerate. 
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A  minute  description  of  these  trap  dykes,  and  of  the  alterations 
produced  bj  them  in  the  red  conglomerate,  was  read  before  this  So- 
ciety, by  Mr.  Trimmer,  in  1838,  and  is  printed  in  our  Journal,  voL  iL 
p.  36. 

The  parallelism  and  similarity  of  texture  of  these  three  systems 
of  trap  dykes  is  remarkable;  and  it  is  also  to  be  observed,  that 
their  mean  direction,  E.  40°  S.,  is  almost  perpendicular  to  the  direc- 
tion of  the  porphyritic  band  which  bounds  the  district  on  the  east. 

FcnUls, — The  faults  in  the  northern  end  of  the  district  are  very 
numerous,  although  they  do  not  appear  to  have  produced  much  dis- 
turbance in  a  vertical  direction.  Those  whose  bearing  I  was  able 
to  ascertain  are  here  given: — 

1.  There  is  a  vein  of  sulphate  of  barytes,  containing  a  little 
galena,  in  the  North  Swilly  rock,  in  red  micaceous  slate,  from  1  inch 
to  5  inches  wide.     This  vein  bears  S.  26°  £.     (N.  S.  mag.) 

2.  In  the  railway  cutting  near  the  Britannia  Bridge  there  are 
four  faults,  which  bear  as  follows  :>» 

1.  Bears, £.    4°  S. 

2.  „         8.  16°E. 

3.     „       a   4°W. 

4.      „         8.  16°E. 

The  first  and  third  of  these  are  at  right  angles,  and  the  second 
and  fourth  are  parallel 

3.  On  the  Anglesey  shore,  at  one-third  of  a  mile  north  of  Plas- 
newydd,  there  is  a  slight  fault,  which  bears  8.  16°  £• 

Bejecting  the  first  of  the  second  system,  as  belonging  to  the  per- 
pendicular group  of  faults,  we  find  the  mean  direction  of  faults  to 
be  8^  14°  E. 

The  mean  of  twenty-four  measurements  of  the  strike  of  the  beds 
of  limestone  and  sandstone  through  the  whole  of  the  undisturbed 
part  of  the  district  gives  E.  27°  N.  mag.  E.  W.  nearly.  Conse- 
quently, the  average  direction  of  the  faults  makes  an  angle  of  77° 
with  the  average  direction  of  the  strike. 

It  has  been  already  shown  that  the  average  direction  of  the  trap 
dykes  makes  an  angle  of  87°  with  the  average  direction  of  the  por- 
phyritic dyke,  which  is  well  represented  by  the  eastern  boundary  of 
the  palaeozoic  rocks. 

The  relations  between  the  lines  of  strike  and  fault,  and  the  di- 
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rections  of  the  porphyry  and  trap  dykes,  are  shown  in  the  accom- 
panying diagram.  These  relations  appear  to  me  to  admit  of  expla- 
nation on  physical  principles,  and  to  throw  light  on  the  structure  of 
the  entire  district. 


N 


I    A 


^ 


The  band  of  porphyry  is  clearly  of  an  age  much  earlier  than  the 
palaeozoic  rocks  under  consideration :  this  is  shown  by  its  parallel- 
ism to  the  other  porphyritic  and  syenitic  bands  of  North  Wales, 
and  to  the  line  of  strike  of  the  Cambrian  rocks  which  border  its 
eastern  side.  The  newer  palasozoic  beds  dip  towards  the  porphyry 
band,  and  appear  to  have  been  originally  deposited  quietly  upon  its 
western  slope.  Some  cause  or  combination  of  causes — either  alte- 
ration of  relative  level,  or  lateral  pressure,  or  a  combination  of  both 
.-^ave  to  these  beds  a  slight  dip  towards  the  south-eastern  side, 
and  a  line  of  strike  making  an  angle  of  20^  with  the  band  of  por- 
phyry. This  line  of  strike  is  shown  by  the  figure  to  lie  to  the  south 
of  the  porphyry  band.  A  series  of  trap  dykes,  making  an  angle  of 
very  nearly  90°  with  the  porphyry,  intersected  and  thrust  upwards 
the  palaeozoic  beds;  and  it  is  to  the  action  of  these  dykes  we  must 
attribute  the  faults  which  are  found  in  the  latter. 

The  direction  of  the  porphyry  band,  and  the  line  of  strike  of  the 
palaeozoic  rocks,  are  to  be  admitted  as  ultimate  facts.  The  perpen- 
dicularity of  the  trap  dykes  to  the  porphyry  is  a  fact  quite  in  ac- 
cordance with  the  known  laws  of  volcanic  action;  and  the  fact  to  be 
explained  is,  the  direction  of  the  lines  of  fault  consequent  on  the  con- 
ditions supposed.  If  the  strike  of  the  beds  were  parallel  to  the  por- 
phyry dyke,  the  action  of  the  trap  dykes  would  be  to  rend  the  beds 
in  a  direction  either  parallel  to  the  line  of  dip  or  of  strike.  In  the 
case  we  are  considering,  the  line  of  strike  makes  an  angle  of  20° 
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with  the  porphyry;  and  the  effect  of  the  intrusion  of  trap  dyket 
perpendicular  to  the  latter  is  to  prodnce  a  series  of  faults,  not  per- 
pendicular to  the  porphyry,  but  making  with  it  an  angle  of  57^ — 
the  perp^idicular  being,  as  it  were,  pushed  towards  the  line  of 
porphyry. 


In  the  annexed  figure,  let  OPS  denote  a  horizontal  plane,  OP 
the  bearing  of  the  porphyry  band,  OS  the  trap  dyke  at  right  angles 
to  it,  PSQ  the  plane  of  a  limestone  or  other  bed,  the  point  Q  being 
vertically  under  the  point  0;  SP  is  the  line  of  strike,  making  an 
angle  of  2QP  with  the  line  OP.  The  intrusion  of  the  trap  dyke  in 
the  plane  OSQ  produces,  on  the  whole,  a  lateral  pressure  on  the 
bed  SQP,  acting  in  a  direction  parallel  to  OP,  or  perpendicular  to 
the  plane  of  the  dyke.  This  lateral  pressure  ox  at  any  point  o  of 
the  plane  SQP  may  be  resolved  into  three  directions  at  right  angles 
to  each  other:  oa  parallel  to  QP;  oh  perpendicular  to  QP,  and  lying 
in  the  plane  of  the  bed  SPQ;  and  oc  perpendicular  to  the  plane 
SPQ.  The  effect  of  the  forces  oh  and  oc,  which  lie  in  the  plane 
perpendicular  to  the  line  QP,  will  be  to  turn  and  bend  the  plane 
SPQ  round  the  line  QP,  and  to  break  it  in  directions  parallel  to 
QP  and  o5,  which  is  perpendicular  to  QP ;  but  it  can  be  shown  by 
mechanical  considerations*  that  the  effect  of  the  forces  parallel  to  oa 
will  be  to  shift  the  lines  of  fracture  to  the  right,  and  give  the  plane 
SQP  a  tendency  to  break  in  two  directions, — one  lying  inside  the 
angle  SQP,  and  the  other  at  right  angles  to  it:  but  the  angle  SQP 
is  less  than  90°»  and  therefore  the  angle  made  by  the  line  of  fault 
will  a  fortiori  he  less  than  90°.  The  effect  of  the  lateral  force  oa 
will  be  different  at  different  parts  of  the  bed  or  plane  SPQ.  In  the 
investigation  contained  in  the  note  I  have  endeavoured  to  show, — 

*  See  Note  at  end  of  Paper. 
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Ist  That  at  very  great  distances  from  the  line  QP  its  effect  will 
not  be  sensible  in  distorting  the  line  of  fracture,  but  that  it  will 
conspire  with  the  forces  ob  and  oc  to  break  the  bed  in  a  direction  at 
9QP  with  QP.  2ndl7.  That  at  points  situated  very  near  the  line 
QP,  the  effect  of  the  lateral  forces  oa  will  be  to  shift  the  line  of  frac- 
ture to  the  right  through  46^  so  that  the  bed  will  tend  to  break 
along  a  line  making  with  QP  an  angle  of  45°.  And  drdlj.  That 
its  effect  at  intermediate  points  will  be  intermediate ;  or,  in  other 
words,  that  the  line  of  fracture  will  lie  between  45**  and  90^;  *p" 
proaching  the  former  as  the  point  considered  lies  nearer  to  QP,  and 
approaching  the  latter  as  it  lies  at  a  greater  distance. 

The  actual  directions  of  the  faults  observed  range  from  39°  to 
69°  with  the  porphyry  dyke,  and  the  mean  of  the  whole  is  57°* 
This  may  be  considered  as  a  sufficient  confirmation  of  the  theory, 
when  we  consider  the  multitude  of  disturbing  causes  unknown  to 
us  (such  as  the  peculiarities  of  direction  and  pressure  of  each  dyke, 
and  local  varieties  of  composition  and  strength  in  the  beds  frac- 
tured), which  have  been  necessarily  omitted  in  the  theory,  and 
which  undoubtedly  exert  an  influence  upon  the  phenomena  observ- 
able in  the  field. 

On  the  whole,  I  am  inclined  to  consider  the  features  exhibited 
by  the  physical  structure  of  the  district  under  consideration  to  be 
explicable  on  known  mechanical  principles ;  and  though  I  may  have 
erred  in  some  of  the  inferences  I  have  drawn,  and  possibly  a  simpler 
and  more  complete  account  of  the  phenomena  might  be  given,  yet  I 
have  the  utmost  confidence  in  the  principles  on  which  I  have  endea- 
voured to  explain  the  facts,  and  wish  to  express  my  conviction  that 
the  attention  of  geologists  must  sooner  or  later  be  directed  to  the 
necessity  which  exists  of  removing  from  physical  geology  the  re- 
proach of  vagueness  and  looseness  of  expression  which  has  been 
often  made  against  it,  by  more  exact  observation  of  the  facts  of  phy- 
sical structure  of  the  beds  which  are  constantly  presented  to  our 
notice  in  disturbed  districts. 

It  has  been  supposed,  in  the  foregoing  inferences,  that  the  beds 
were  held  fixed  by  the  porphyry  dyke,  and  it  is  on  this  supposition 
that  I  have  drawn  the  conclusion  that  near  that  dyke  the  angle 
made  by  a  fault  would  probably  be  45°.  If,  however,  as  appears  to 
have  actually  occurred,  the  beds  should  slide  or  slip  along  the  por- 
phyry dyke,  in  consequence  of  the  lateral  pressure;  the  second  in* 
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ference  drawn  above  will  require  to  be  modified,  and  the  angle  made 
with  the  porphyry  dyke  will  be  less  or  greater  than  45^  according 
as  the  compression  of  the  beds  parallel  to  the  porphyry  dyke  is  less 
or  greater  than  the  compression  perpendicular  to  that  dyke. 

MEA80BBMENT8  OF  THICKNESS  OF  STRATA. 

I  shall  describe  the  details  of  the  measurements  of  the  strata, 
commencing  from  the  N.  £.  point  at  Russell's  oyster  beds,  and  pro- 
ceeding in  a  south-westerly  direction  along  the  shore  of  the  Strait. 

About  200  yards  S.W.  of  Russell's  house  the  first  fault  occurs, 
the  direction  of  which  I  was  unable  to  ascertain  further  than  that 
it  slopes  towards  the  porphyry  dyke  in  the  same  direction  as  the 
other  beds  of  the  district. 

To  the  eastward  of  this  fault  may  be  obsenred  the  following  se- 
ries of  beds:— - 

I. — Section  N.  E,  of  Fault  near  BueedPe  House, 

Feet 

1.  Gray  Bhale, »    .   .   .   .     8 

2.  BrowD  shale, 2 

8.  Bed  and  purple  slaty  marls, 6 

4.  Brown  aod  yellow  sandy  shale, 2 

(Jop  of  CKff,y 

6.  White  sandstone  conglomerate,  containing  angular  firagments  of  red 
flint, 16 

6.  Brown  shaly  limestone, 14 

7.  Dark  and  purple  marls,  with  nodular  beds  in  centre, 8 

49 

If  the  beds  Sect,  l  6,  7,  represent  the  beds  Sect  ni.  1,  2,  and 
Sect.  TV.  1,  2, — which  I  consider  not  improbable  (from  the  fact  ob- 
served in  Nant  y  Borth,  that  the  conglomerate  rests  inmiediately  on 
a  blue  crystalline  and  nodular  limestone), — then  this  fault  will  be 
accompanied  with  a  down-throw  to  the  N.  £.  of  about  four  feet. 

The  bed  No.  5  is  very  characteristic  of  this  section,  and  may 
easily  be  recognised  by  the  occurrence  of  the  peculiar  red  flinty 
pebbles.  I  observed  this  bed  to  occur  in  two  places  inland,  in 
Nant  y  Borth,  which  are  marked  on  the  map;  and  in  one  of  these 
places  the  conglomerate  is  seen  to  lie  over  the  beds  of  limestone; 

•  The  horixontal  line  drawn  through  this  section  denotes  the  same  physical  level 
as  the  corrsspoDding  line.  Sec  n. 
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from  which  circmnstanoe,  oonpled  with  the  section  south  of  Rus- 
sell's house,  No.  II.,  I  infer  that  at  this  fault  the  down-throw  is  oo 
theN.E. 

IL— Section  &  W.  of  Fault  near  Rueselts  House. 

FmL 

1.  Coane  blae  oTStalline  limestODe, € 

2.  Cttlpy  blae  limestone  tnd  shale, 7 

8.  Gray  sandy  limestone,  containing  Prodmcta  gigtmiea 8 

4.  Dark  and  pinple  shale, 6 

5.  Nodular  limestone,  resting  on  red  marl, 7 

(  Top  of  Cliff:) 

6.  Blae  crystalline  marble, 1 

7.  Brown  shaly  limestone,  containing  other  beds  of  blae  marble,  one 

foot  thick 26 

8.  Yellow,  black,  and  brown  calcanons  shale, 17 

78 

The  beds,  Sect.  i.  4,  5,  are  identical  with  Sect.  in.  6,  7,  8,  and 
Sect  iv.  5. 

At  the  system  of  trap  dykes  north  of  the  George  Hotel,  which 
has  been  already  described  (p.  4),  the  second  fauU  occurs,  accompa- 
nied with  a  down-throw  to  the  N.E.  amounting  to  19  feet;  this  may 
be  seen  from  the  following  sections,  which  are  taken  at  opposite 
sides  of  the  fault: — 

III — Section  N.  E,  of  Trap  Dykes  near  George  Hotd. 

Feet 

1.  Coarsely  ciystalline  compact  limestone,  containing  ProdMcta  gi- 

panieaf  yar.  Seotieust 17 

(rep  of  Cliff.*) 

2.  Black  and  yellow  marl, 4 

8.  Nodalar  limestone  and  red  marl, 6 

4.  Blae  crystalline  limestone,  altered  by  trap  dyke,  and  containing  IVo- 

dmeta  jfigantea, 14 

6.  Thinner  beds  of  do.           do^ 6 

6.  Purple  marl, 4 

7.  Nodular  limestone, 8 

8.  Purple  and  greenish  marl, 4 

58 

*  The  horizontal  line  in  this  section  corresponds  to  the  top  of  the  cUfE;  and  denotes 
the  same  phyncal  level  as  the  line  in  Sec  iv. 
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The  beds,  6,  ?«  and  8,  of  this  aection  are  identical  with  Sect  ii. 
4,  5,  and  Sect.  it.  5. 

In  the  cliff  and  quarry  S.  W.  of  these  dykes  the  following  sec- 
tion was  obtained  :*- 

IV.^SecUon  S.  W.  of  Trap  Dykes  near  Oearge  HoUL 

Feet 

1.  Crystalliiie  and  calpy  blue  timestone, 6 

2.  Yellow  nodular  limestone, .     6 

8.  Compaict  ctystalUne  bine  Umestone, 16 

(  Top  ofCHff.) 

4.  Thinner  beds  of  do.  do., 11 

6.  Beds  of  red  mari,  iritli  nodalar  limestone  in  the  centre, 12 

6.  Compaict  and  calpy  brown  limestone,  passing  into  brown  calcareous 
sandstone, 14 

66 
The  beds  Sect.  it.  5  are  identical  with  Sect.  ni.  6,  7*  8,  and 
Sect.  u.  4,  5 ;  from  which  may  be  inferred  that  the  alteration  in 
level  produced  by  these  dykes  is  19  feet,  the  down- throw  being  to- 
wards the  N.  E. 

Proceeding  along  the  Strait  in  a  S.  W.  direction,  we  find  the 
third  fault  about  a  quarter  of  a  mile  N.  £.  of  the  George  Hotel. 
This  fault  is  accompanied  by  a  down- throw  to  the  N.E.,  the  amount 
of  which  I  was  unable  to  ascertain.  In  consequence  of  this  fault, 
the  beds  of  sandstone  which  underlie  the  limestone  of  the  district 
appear  in  the  cliffs,  and  occupy  the  place  of  the  limestone,  with 
scarcely  any  exceptions,  for  a  distance  of  2*19  miles,  to  the  point  in 
Vaynol  Wood,  where  the  limestone  reappears,  and  afterwards  conti- 
nues for  3*88  miles,  without  interruption,  to  the  church  of  Llanvalr 
Isgaer,  where,  in  its  turn,  the  limestone  is  succeeded  by  the  clay 
and  marl  beds  of  the  upper  Carboniferous  formation. 

The  subjoined  section  shows  the  succession  of  beds  exhibited  in 
the  cliffs  between  the  George  Hotel  and  the  fault  just  mentioned. 

V. — Section  N,  E.  of  George  Hoid. 

Feet 

1.  Brown  shaly  limestone,  in  beds  about  one  fbot  in  thickness,  alter- 

nating with  shaly  beds, 15 

2.  Yellow  sandstone  and  daric-colonred  shales,  alternating  in  one  foot 

beds, 10 

8.  Dark-coloured  arenaceous  shales, *  .   .   14 

4.  Soft  nnifbim  yellow  sandstone,  with  numerous  impressions  of  plants,    6 

45 
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The  bed  Sect  y.  4  is  the  same  u  Sect  va  3;  and  Sect  v.  1  is 
probably  the  same  as  Sect  vh  3, 

The  fowihfauU  which  I  shall  describe  occurs  at  about  200  yards 
N.  £.  of  the  Menai  Bridge. 

The  following  sections  were  made  at  each  side  of  it;  from  which, 
and  the  Table  given  p.  16,  we  may  infer  a  down- throw  to  the  N.K 
ofaboat29feet: — 

VI.— ^S^um  N.E.  Side  ofFauU  (U  Mmad Bridge. 

WtdL 
1.  Compact  blue  limeitoiM^ 6 

8.  Black  and  red  marl, 6 

8.  Tellow  calcareous  aandatone, 1 

4.  Purple  marl, 6 

6.  Brown  armaceoos  crystalline  limestone,  witli  oocaaiottal  beds  of  no- 

dolar  limestone  and  shale, 16 

>(i7^A  fFaier  Mark.) 

8S 

The  horizontal  line  at  the  bottom  of  this  section  is  on  the  same 
physical  level  as  the  corresponding  line  in  Sect  vii. ;  and  probably 
the  bed  Sect  yl  3  is  the  same  as  Sect  Y.  1,  and  Sect  yil  3  the  same 
as  Sect  Y.  4. 

YJL— Section  S.  W.  Side  ofFauk  near  Menai  Bridge. 

Feet. 

1.  Telbw  sandstone  and  black  shale,  alternating  in  beds  about  one  foot 

thick, 12 

2.  Black  shale 6 

(Jhgh  Water  Mark.) 

8.  Soft  yellow  sandstone  and  oonglomeiate,  with  namerons  impressions 
of  plants, 7 

4.  Dark-ooloored  shale  and  yellow  sandstone,  alternating ;  the  sand- 

stone beds  being  aboat  one  foot  thick,   IS 

5.  Tellow  and  white  sandstone  and  conglomerate^  with  impreailoni  of 

plants, 16 

6.  Pmple  marl, Unknown. 

58 
The  bed  No.  5  forms  the  foundation  on  which  the  pier  of  the 
first  arch,  east  side  of  the  Menai  Bridge,  is  built 

At  the  back  of  the  George  Hotel,  in  the  railway  cutting,  9  feet 
above  the  roadway  of  the  bridge,  a  compact  blue  limestone  occurs, 
containing  Froducta  giganUa  uid  LOhodendron  eexdedmaU;  its  strike 
coincides  with  that  of  the  beds  composing  Section  vi.,  and  its  dip 
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is  40^>  It  is  at  a  height  of  103  feet  above  the  bottom  of  Section  yl  ; 
and  as  the  dip  of  the  beds  in  Section  vi.  is  much  below  40^,  if  we 
assume  30°  as  the  average  dip,  it  is  easy  to  calculate  that  we  should 
add  at  least  56  feet  of  limestone  beds  to  the  top  of  Section  vi. 

Westward  of  the  Menai  Bridge  Xheffth  fauU  occurs,  near  the 
house  at  the  foot  of  cliff;  it  is  very  obscure,  but  probably  accom- 
panied with  a  down- throw  to  the  N.  E. 

The  following  section  was  obtained  with  some  difficulty  at  the 
waterfall  to  the  west  of  this  house :-~ 

^fllL— Section  near  WaterfaU  W.  of  Menai  Bridge. 

Feet 

1.  Flaggy  white  aandstone, 10 

2.  Purple  marl, 6 

8.  White  sandstone  and  conglomerate,  alternating  with  red  shaly  beds,  12 
4.  Soft  purple  slatj  marl,  containing  piaoHtio  concretions  of  brown  per- 
oxide of  iron,  19 

6.  Hard  red  sandstone  and  purple  alate, 2 

6.  Soft  purple  slate, 4 

7.  Red  sandstone  conglomerate,  containing  reddish-coloured  mica  slate 

and  quartz  pebbles, 1 

8.  Purple  alate, 10 

68 

The  beds  Sect  vnL  1  probably  represent  Sect.  vn.  5. 

The  pisolitic  brown  hiematite  concretions,  mentioned  in  No.  4, 
occasionally  pass  into  a  hard  pisolitic  red  hsematite  ore,  which  at 
one  point  attains  a  thickness  of  more  than  two  feet  The  point 
where  the  ore  appears  to  be  most  abundant  may  be  found  by  the 
following  observation:  the  bearing  of  the  Marquis  of  Anglesey's 
pillar  from  it  is  N.  W.  (mag.). 

The  following  analyses  show  the  average  composition  of  both 
kinds  of  ore: — 

Analysis  of  Brown  Pisolitic  Hcematitej  Menai  Straits. 

Per  Centage. 

1.  Loss  by  ignition,  being  water,  carbonic  add,  &c 10*86 

2.  Clay  and  silica, 87-16 

8.  Peroxide  of  iron, 49*86 

4.  Alumina, Trace. 

6.  lime, 1.76 

6.  Magntnia, 0*82 

7.  Lois  in  analysis,     1*04 

100*00 
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The  aboye  analysis  shows  that  the  per  centage  of  metallic  iron 
in  the  raw  ore  is  34*55,  and  that  it  would  be  in  the  roasted  ore 
38.54.  If  this  were  used  as  an  ore  of  iron  it  would  require  a  large 
amount  of  lime  to  be  added,  in  consequence  of  the  high  per  centage 
of  silica. 

Analysis  of  Red  PisoHtk  HcBtnatiU^  Menai  Straits. 

Per  Oentafe. 

1.  Loss  by  ignition,  being  caibonic  acid,  Ice., 4*88 

2.  Clay  and  silica, 80*68 

8.  Peroxide  of  iron,      62*59 

4^  Alumina, 1-07 

6.  lime, 0*67 

6.  Magnesia, Trace. 

Loss  in  analysis, 0-11 

100*00 

This  analysis  shows  for  metallic  iron  a  per  centage  of  43*81, 
which  is  somewhat  greater  than  that  of  the  brown  clajej  ore;  but 
both  of  these  ores  would  require  a  large  addition  of  bases,  in  order 
to  flux  with  advantage. 

Near  the  Britannia  Bridge  the  beds  are  dislocated  by  the  sixth 
series  of  faults,  which  have  been  described  (p.  5),  as  they  occur  in 
the  railway  cutting  behind  the  bridge. 

To  the  south  of  the  bridge  the  following  series  of  beds  may  be 
traced: — 

IX. — Section  S.  W.  of  Britannia  Bridge. 

Feet. 

1.  Nodular  blue  crystalline  limestone,  containing  Cyathophyllum  fim" 

pitet,  the  liighest  bed  virible  in  the  quarry  being  about  the  level 
of  the  bottom  of  the  tube, 7 

2.  Not  seen, 69 

8.  Brown  sandstone  conglomerate,  and  yellow  sandstone,  with  impres- 
sions of  plants,  in  flaggy  beds, 9 

4.  Compact  massive  brown  sandstone  conglomerate,  and  wldte  sand- 
stone, with  impressions  of  plants, 16 

6.  Dark-coloured  and  purple  slaty  shales  and  marls,  with  some  thin 
hard  beds, 11 

6.  Coarse  brown  and  white  conglomerate,  with  impressions  of  plants, 
and  thin  dark-coloured  shale  partings,  containing  nodules  of  iron 
pyrites, 20 

132 
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The  eastern  pier  of  the  bridge,  next  the  water,  rests  on  the  con- 
glomerate bed  marked  No.  6 ;  and  the  bed  Sect,  cl  3  is  probably 
equivalent  to  Sect  vm.  1  and  Sect.  vii.  5. 

In  the  railway  cutting  behind  the  Menai  Bridge  occurs  a  series 
of  beds,  with  a  strike  16**  W.  of  N.,  and  dip  8°  E.  This  direction 
of  strike  is  within  about  10^  of  being  at  right  angles  with  the  ave- 
rage strike  of  the  district,  and  is  parallel  to  the  strike  of  the  highly 
disturbed  beds  already  described  in  Nant  y  Borth. 

The  following  section  was  obtained  in  this  railway  cutting: — 

X. — Section^  Railway  Cutting  Mind  Menai  Bridge. 

FMt 

1.  Loose  red  sandy  limettone,  decomposing  into  a  gravelf 21 

2.  Brown  and  pink  arenaceoos  limestone,  somewhat  more  compact,    .  26 
8.  Pink  and  reddish  sandstone  and  conglomerate, 7 

4.  Red  shale, 1 

5.  Grayish  yellow  arenaceous  limestone, 1 

6.  Black  and  yellow  shale, 8 

7.  Coarse  pink  and  gray  limestone,  taming  into  sandstone  conglome- 

rate in  lower  beds,     16 

8.  Dark-colonred  shale, 8 

9.  Coal,  and  impressions  of  plants, 0*4 

10.  Brown,  pink,  and  red  gritty  limestones,  with  frequent  beds  of  coarse 

sillceoas  conglomerate ;  or  rather  the  limestone  itself  passes  into 
and  frequently  becomes  conglomerate, 87 

115*4 

This  section  is  remarkable  for  the  occurrence  of  the  conglome- 
rate beds  in  the  midst  of  pure  limestone ;  and  it  should  be  observed 
that  the  same  circumstance  is  observable  in  the  disturbed  beds  of 
Nant  y  Borth,  although  the  conglomerate  of  Nant  y  Borth  is  pecu- 
liar, and  cannot  be  confounded  with  the  pink-coloured  conglome- 
rates of  this  section:  these  latter  resemble  the  conglomerates  found 
in  the  limestones  near  Forth  Dinorwig,  which  belong  to  some  of  the 
most  recent  beds  of  the  district  The  occurrence  of  four  inches  of 
coal,  which  can  be  burned,  has  led  to  erroneous  speculation  as  to 
the  probability  of  coal  being  found  in  the  neighbourhood,  and  trials 
have  been  actually  made  near  the  Britannia  Bridge,  at  the  base  of 
the  limestone,  in  the  upper  Devonian  beds,  in  consequence  of  the 
occurrence  of  large  crushed  stems  of  plants,  resembling  those  found 
in  the  true  coal  measures. 

The  following  section  was  obtained  in  the  cutting  immediately 
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behind  the  Britannia  Bridge,  and  the  beds  measured  in  it  oTerlle 
the  top  of  the  Section  ix. : — 

XI. — Section^  Railway  Cutting  near  Britannia  Bridge, 

FteL 
1.  Parple  shale  and  nodalar  limestone^  5 

8.  Cloee-grained,  fine,  compact  blae  limestone, 5 

8.  Dark-coloured  shale, 8 

4.  Bluish-gray  limestone,  massive, 8 

5.  Blue  limestone  and  dark-coloured  shale  in  thin  beds,  containing 

Prodncia  gigctntea^ 4 

6.  Dark  and  purple  marl, 3 

7.  Purple  and  greenish  conglomerate  and  compjuit  sandstone,  ....     8 

36 

The  beds  Sect  xi.  1,  2,  are  probably  equivalent  to  Sect.  ix.  1. 

The  series  of  sandstone  conglomerates  and  shales  described  at 
the  base  of  Section  ix.  continue  in  a  S.  W.  direction  as  far  as  the 
wall  marking  the  N.  E.  boundary  of  Vaynol  Wood.  About  150 
yards  beyond  this  wall,  red  and  purple  marls,  interstratified  with 
compact  blue  and  nodidar  limestone,  appear,  and  constitute  near  the 
centre  of  Vaynol  Wood  a  low  anticlinal  undulation:  these  beds  are 
very  fossiliferous,  and  distinguishable  from  all  other  beds  in  the 
district  Beyond  Vaynol  Wood  the  bedding  is  concealed  by  shingle 
as  far  as  the  point  opposite  Plasnewydd;  from  which  point  to 
Perth  Dinorwig  it  is  clearly  exhibited  in  the  cliffs,  and  appears  to 
have  undergone  no  disturbance,  with  the  exception  of  that  caused 
by  the  trap  dyke  (p.  4),  already  mentioned. 

As  the  beds  hitherto  described  are  those  in  which  the  Devonian 
rocks  appear,  and  as  these  rocks  are  not  found  further  south,  it  will 
be  useful  to  attempt  from  the  sections  already  given  to  ascertain 
the  total  thickness  of  the  lower  beds  in  the  northern  part  of  this 
district.  * 

The  following  general  section,  constructed  on  the  scale  of  rfr*^ 
exhibits  the  final  result  of  all  my  measurements.  Each  section  is 
numbered  in  it,  and  placed  in  its  correct  geological  position;  and 
the  only  section  respecting  whose  place  I  have  had  any  doubt  i9 
Section  i. ;  but  this  I  have  placed,  for  the  reason  stated  (p.  9)i  ^ 
the  position  it  occupies  in  the  general  section ;  it  appears  to  fit  in 
accurately  enough  with  Sections  in.,  iv.,  and  vl  : — 
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The  total  thickneiB  of  the  beds  contained  in  the  foregoing  Table 
is  204  feet,  which  may  be  deduced  from  the  vertical  colunms; 
while  horizontal  lines  drawn  through  the  columns  show  the  man« 
ner  in  which  strata  of  the  same  geological  age,  but  differing  some- 
what in  lithological  character,  were  deposited  in  different  parts  of 
the  same  basin. 

The  beds  already  described  lie  between  the  points  marked  a  and 
h  on  the  map  (p.  3) ;  and  the  lowermost  of  these  beds,  near  the 
point  &,  are  the  oldest  beds  exposed  in  the  district.  From  the  point 
b  to  the  trap  dyke  opposite  Plasnewydd  the  beds  are  imperfectly  vi- 
sible, but  are  well  seen  from  the  trap  dyke  to  the  point  near  Forth 
Dinorwig,  marked  c  on  the  map.  Between  these  two  points  they 
are  not  broken  by  any  fault,  and  dip  steadily  in  the  same  direction, 
and  with  nearly  the  same  angle  of  about  10^  from  the  point  b  to  e; 
from  e  to  c  the  strike  continues  the  same,  but  the  dip  is  greater-^ 
from  20**  to  25**. 

From  b  toe  the  beds  are  composed  of  calpy  yellowish  and  brown 
limestone  and  shaly  deposits,  which  are  very  fossiliferous;  one  bed 
in  particular,  near  the  point  s,  north  of  Bryn  Adda  lime  quarry, 
being  formed  almost  altogether  of  the  Producta  gigatUea,  with  a  few 
varieties  of  Astrcea^  CalamoporcL,  and  Lithodendron.    The  direction 
of  the  coast  line  between  the  trap  dyke  and  Bryn  Adda  makes 
with  the  strike  an  angle  of  60^,  the  distance  being  2696  feet.   From 
these  data,  and  the  assumption  that  the  dip  is  10^,  we  can  calculate 
the  thickness  of  the  beds  to  be  2696  x  sin  60^  x  sin  10°  *=  390  feet 
From  the  point  e  to  c  the  lithological  character  of  the  beds  is 
as  follows: — In  Bryn  Adda  quarry  they  are  composed  of  pink  and 
gray  close-grained  crystalline  marble,  containing  XtMo^/endra:  these 
marble  beds  are  similar  to  those  worked  in  Anglesey  at  the  opposite 
side,  near  Llanedwen.    Under  these  marble  beds  lie  beds  of  red  and 
pink  nodular  limestone,  which  form  the  upper  part  of  the  series 
from  b  to  e.     Between  Bryn  Adda  and  Forth  Dinorwig  occur  two 
beds  of  pink  coarse  sandstone  conglomerate;  and  near  the  Forth 
the  limestone  contains  beds  of  pink  chert   At  the  south  side  of  the 
basin,  near  the  railway  station,  the  limestone  becomes  pink,  gritty, 
and  crystalline,  occasionally  conglomeritic   and  flinty.      On   the 
whole,  these  beds  resemble  strongly  the  beds  in  Section  x.,  which 
lie  over  the  beds  described  in  the  general  section  facing  p.  16. 
The  average  dip  of  all  these  beds  is  certainly  over  20^  but  I  shall 
Vol.  VI.  Pabt  1.  C 
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take  them  at  20°,  so  as  to  obtain  a  minimum  thickness ;  and  as  tbe 
distance  from  the  point  e  to  the  south  side  of  the  basin  at  Forth 
Dinorwig  is  1540  feet,  measured  perpendicularly  to  the  strike,  the 
thickness  of  the  beds  will  be  1540  x  sin  20**=  526  feet. 

To  the  S.  W.  of  Forth  Dinorwig,  at  Dinas  Head,  the  beds  are 
greatly  contorted,  the  strike  remaining  the  same;  and  between  these 
two  points  a  remarkable  red  clayey  conglomerate  makes  its  appear- 
ance which  constitutes  the  uppermost  bed  in  the  limestone  series  of 
the  district.  To  the  west  of  Dinas  Head  this  conglomerate  again 
shows  itself,  forming  a  steep  cliff,  which  lies  upon  a  series  of  red 
limestone  and  sandstone  conglomerate  rocks,  which  increase  in  dip 
(inland)  from  30°  to  nearly  90^  which  latter  occurs  near  the  centre 
of  Llanvair  Wood. 

To  the  S.  W.  of  Llanvair  Wood  the  red  clayey  conglomerate  again 
appears,  forming  a  low  cliff,  which  might  easily  be  mistaken  for  a 
bed  of  drift;  from  this  point  it  continues  to  the  church  of  Llanvair^ 
isgaer,  where  it  is  intersected  and  altered  by  the  intrusion  of  trap 
dykes,  in  the  manner  already  described.  The  limestone  rocks 
which  underlie  this  conglomerate  in  Llanvair  Wood  are  coarse,  are- 
naceous, and  brown  in  colour,  interstratified  repeatedly  with  a  fine 
red  sandstone  conglomerate. 

I  have  been  led  by  various  considerations  to  estimate  the  thick* 
ness  of  the  red  clayey  conglomerate,  and  the  limestone  and  sandstone 
beds  associated  with  it,  at  450  feet. 

To  the  S.  W.  of  Llanvair-isgaer  a  series  of  red  day  and  fine  shaly 
beds,  with  occasionally  a  thin  seam  of  sandstone,  rests  conformably 
on  the  beds  already  described :  these  beds  are  considered  to  repre- 
sent the  coal  measures.  I  was  unable  to  procure  any  fossils  from 
these  beds,  either  in  Carnarvonshire  or  Anglesey ;  and  failed,  also, 
in  measuring  their  thickness,  as  they  are  overlaid  on  both  sides  of 
the  Straits  by  thick  beds  of  drift,  and  the  line  of  strike  is  parallel 
to  the  coast  line. 

It  is  easy,  however,  from  the  position  of  the  porphyry  dyke,  to 
assign  a  major  limit  to  their  thickness.  The  distance  from  the 
brick-yard  S.  of  Llanvair-isgaer  to  the  porphyry  dyke,  measured 
at  right  angles  to  the  strike,  is  1832  feet;  which,  multiplied  by 
sin  5°  (the  dip  of  red  shale  beds),  gives  for  the  thickness  160  feet. 

Adding  together  the  thicknesses  measured  in  the  entire  district, 
we  find  the  following  total  thickness  of  deposits: — 
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1.  Red  thales  and  marl  beds  of  the  coal  measures, 160 

2.  Bed  clayey  ooDglomerate,  and  associated  coarse  limestones  and 

sandstones,  .    ., 450 

8.  Crystalline  pink  timestone  and  marble  beds,  'with  pink  chert  and 

conglomerate, 526 

4.  Nodular  red  and  calpy  brown  limestones,  highly  fossiliferous,  .  .  890 
6.  Crystalline  blae  limestone,  with  beds  of  red  marl  and  nodular  lime 

stone,  resting  upon  beds  of  yellow  sandstone,  congbmerate,  and 

purple  slate, 204 

1780 

Paljeontolooical  Observations. 

The  principal  localities  in  this  district  in  which  fossils  are  abun- 
dant are,  Vaynol  Wood  and  Brjn  Adda,  in  Camarvonshire,  and 
Llanedwen  quarry,  in  Anglesey. 

The  following  list  contains  an  account  of  all  the  fossils  found  by 
me  during  a  search  that  was  far  from  being  complete,  and  I  have 
little  doubt  but  that  it  could  be  easily  enlarged  by  further  inresti- 
gation.  As  one  of  my  chief  objects  in  examining  this  district  was 
its  comparison  with  our  Irish  carboniferous  series,  I  have  added  a 
list  of  Irish  localities  and  formations,  divided  according  to  Dr.  Grif- 
fith's system.  For  these  I  am  principally  indebted  to  Mr.  Richard 
Byron,  who  has  carefully  collated  for  the  purpose  Dr.  Griffith's  va- 
luable collection  of  Irish  fossils: — 

Dr.  Griffith's  divisions  of  the  carboniferous  system,  in  an  ascend- 
ing order,  are: — 

1.  Yellow  sandstone  group.* 

2.  Lower  limestone. 

3.  Calp,  or  middle  limestone. 

4.  Upper  limestone. 

In  the  following  Table  these  divisions  are  represented  by  the 
contractions — T.  S,  L.  L.,  M.  L.,  U.  L. : — 

*  The  following  subdivisions  of  the  yellow  sandstone  group  are  recognised  by 
Dr.  Griffith,  in  descending  order: — 

a.  Arenaceous  limestone ;  type,  north  coast  of  coonty  of  Hayo. 

b.  Arenaceous  shale. 

e.  Carboniferous  slate ;  type,  aonth  of  county  of  Cork. 
d.  Yellow  sandstone  proper. 

C2 
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ZOOPHTTA. 

1*  AstnMpe&tegoiut,  Biamv, 

s.  AitnM  bagtltjflgmig,  c<mi/b.  JbPhO. 


8-  Lithodflndron  jimeeiiiii,  KtfertteiH. 

ijf%.  L.  sexdedmale,  PMl 
L.  coorctatom,  PotiL 

4.  Iit]iodendro&08BfpitosiEm,i^ar«.4p. 


ft.  Idthodgndron  imgnlare,  PAa. 

«yn.  Lb  paaclradlale,  iPCoj/. 

6.  Cyathophyllum  ftmgitM,  G'a^r. 
Myn.  TnrblnoUa  ftingltes,  Flem. 


7.  (^thophylliimtiirbixiatiuiifCTofttA 

8.  Cyaflioph7llii]iiyennienlare,(7o<((r- 

9.  Syringopora  ranralosa,  CMdf. 


10.  QjxiBgopora  gmicnlata,  pml 


11.  SyringOpOfft  CfttWllitti  Mart  ip. 

IS.  Calamopora  gofhlandioa, 

ipn.  Favorites  gotblandica,  M^CopAPorH, 

18.  Oolamoporaflbrofay  Ooidf. 


LOOAUTT* 


Portbdinorwlg: 
VajiKdWood. 


Vaynol  Wood. 
MoelyDon, 


MoelyDon. 


Biyn  Adda. 


TyGla 

Britannia  Bridge. 
Vaynol  Wood. 
Menai  Bridge. 


Vaynol  Wood. 
Vaynol  Wood. 
LUuwdwen. 


Vaynol  Wood. 


lyOlo. 


Vaynol  Wood. 


Vaynol  Wood. 
Brya  AddA. 


IftlSB  LOOAUTT. 


Largamorc^  Bangor,  Hayo. 

Tnllyard,  Annagh. 
Rathdlne,  Lanobonmglu  I/mgfbrd. 
Galway  and  Queen's  Coontiea, 
Cookstown,  Tyrone. 
Bannaghagbole,  Leighltn,  Cariow. 
Raheendoran,  Carlow. 

Hook  Point,  Fethard,  Wexftwd. 
St  John's  Point,  DunkineelT,  DonegiL 
Ponbcadden,  Howth,  DaUlin. 
Cookstown,  Tyrone. 

Soraghy,  Castlederg,  TyronflL 
County  Leitrim. 
Raheendoran,  Carlow. 
Cookstown,  Tyronet 
Lough  GUI,  Sliga 

Magberamore,  Tobercanr,  Sttga 
Lough  Gill,  Sliga 

Kilbride,  Banycastle,  Mayo. 

Hook  Point,  Fethard,  Wexford. 

Bmckles8,  Dnnldneely,  Donegal. 

SUeve  Gulllon,  Magherafelt,  l>erty. 

Usnapaste,  BaUintra,  Donegal, 

Ponlacadden,  Howth,  I>ublin. 

Ballibodonnel,  Duukineely,  DonegaL 

Makhide.  Dnblin. 

Termon,  Boyle,  Roecommon. 

Killala,  Mayo. 

Lough  Erne,  Fermanagh. 

Ardagh,  Drnmcondrav  MeaidL 

Little  Island,  Cork. 

Lough  GiU,  Sliga 

Clecne,  Rosconunon. 

Tralee,  Kerry. 

Swanlinbar,  BaUycfHmd,  Caraa. 

Belmore  Moontam,  ignniifirnipn- 


Bmckless,  Dnnldneely,  DooegaL 
Kilmore,  Armagh. 
Malahide,  DubUn. 
Killymeal,  Dnngannon,  Tyrone^ 
County  Ldtrlm. 

Dmmaoraw,  Dmmqnin,  Tynma 
Tinnycahin,  Don^aL 
St.  John's  Point,  Don^aL 
Malahide,  Dublin. 
Armagh  and  Malahide. 
Clane,  Kilduu 

St  John's  Point,  DonegaL 
Unknown  locaU^. 

St  John*8  Point,  DonegaL 


Clonea,  Dnngarvan,  WaterfonL 
Cmngh,  Aramore,  Waleribrd. 


PI 

h 


T.a 

Y.S 

LLt 

LL| 

LL 

I'.L 

C.L 

Y.S. 
Y.S 

T.:i 

LL. 

T.a 

LL 
U.L 
LL 
LL 

LL 
LL 

T.& 

Y.nI 

y.n; 

Y.N 
Y  N 

Y.& 

Y.S.: 

LLI 
LL, 

LL! 

ll; 

ll| 

LL! 
LL 

llI 

ILL 
C.L 


I 


Y.S. 

Y.a 

LL 

r.L 

LL 

Y.& 
T.S. 

V.& 
Y.& 
LL 
LL 

Y.S. 
LL; 

Y.& 


Y.S. 
Y.& 
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Nami. 


M0LLU80A. 
u.  Orthooem  Qngnii,  pml 

IS.  BeUerophon  tangoitiilia.  paa 


16.  Bellerophoiitpertai,<8S0iik 


17.  Boomphahii  pmrtaiignlatDi,  acm. 


LOCAUTT. 


Uftnedwoii. 


North  MenaL 


Bryn  Adda. 
Uanedwen. 


Vaynol  Wood. 
BrynAddA. 


18.  KatlfiOpdf.  4>. 

19.  BangiiinoUria  enrta,  iTCoy,  9. 
so.  ProduDta  gigaatea,  ^fikw. 


31.  Prodneta  gigantea,  Sow, 
for.  Edelborgenais,  PhO. 


»•  Frodaeta  gigaatea,  ifiEovi 
«or.  Secmea, 'Sow. 


23.  Frodoeta  hemifplMtioay  iSSotft 


Uanedwen. 

Yaynol  Wood. 

Llanedwen. 
Ty  Gla 
JOrffx  Adda. 
VaynolWood. 

North  MeoAL 


PQomon. 


North  MenaL 
Penmon. 


CUme,  KOdArei  L.L. 

Little  Island,  CoiiL  L.  U 

St  Doolaffh%  DablliL  L.  U 

Black  Uon,  Ennlikmen.  U.  U 

Horaih,  MoTBalty,  Meatb.  T.  a 

Dmnunanmore,  Annaafa.  T.  S. 

Lackagh,  Drumqnln,  TyroneL  T.  S. 

Drumacraw,  Dnunqoin,  Tyrone.  T.  Sw 

Tirtechen«  Ballymahon,  Longford.  "L.  L. 

CarHnKford.  Loath.  L.  L. 

Ardagh,  Drumcondra,  Meath.  L.  L. 

Chue,  Kildare.  L.L. 

Arda^,  Dnimoondra,  Meath.  L.  L. 

Ballydufr,  Dungarran,  Waterford.  L.  Lb 

Annaghalgh,  Anna^  L.  "L. 

Tankardstown,  KUctorrery,  Coik.  L.  "L. 

Cariingfbrd,  Louth.  L.  L. 

Clane,  Kildare.  L.  L. 

Roebuck,  DubUn.  L.  L. 

Ring,  Enniflkillen,  Fermanagh.  Y.  S. 
Bruckle»  and  Rahan'a  Bay,  I>CHi^;aL     T.  S. 

Millicent,  Clane,  Kildare.  L.  L. 

Hrlechen,  BaDyniahon,  Lcmgfbrd.  Lb  L. 

Kilmalloch,  Limerick.  L.  L. 

Little  Island,  Cork.  L.  L. 

Carrlgahorrlg,  Portnmna,  Qalway.  L.  L. 

Banikea,  Skerries,  Dublin.  L.  L. 

Tankardstown,  Kildorrery,  Coik.  L.  L. 

Arddougb,  Kathcoole,  Dublin  L.  L. 

Snndoran,  Leltrim.  M.  Lb 


Manor  HamilUHi,  Leltrim.  M.  L. 

Castlfi  Eapie,  Comber,  Down.  T.  S. 

KQtnllagh,  Roscommon.  Lb  Lb 

KiUymeal,  Dungannon,  TyroneL  TJ.  L. 


Ardagb,  Dmmcondra,  Meath.  L.  L. 

CrcKg,  Nobber,  Meath.  L.  L. 

Ballyhea,  Skerries,  Dublin.  L.  L.  I 

BaOycastle,  Antrim.  U.  L. 

Dmmkeeran,  Edemy,  Fennana^L  T.  S. 

Scraghy,  Caatledera,  Tyrone.  T.  8. 

Dromore,  Omagh,  Tyrone.  T.  S. 

Castle  Esple,  Comber,  Down.  T.  S. 

Mnlla^gUas,  Mona^^ian.  L.  Lb 

Uttle  Isbnd,  Cork.  L.  L. 

Armagh,  Armagh.  I^li. 

Cooksiown,  TVrone.  L.  L. 

Dnndonagh.  Monaghan.  L.  L. 

BaHintrUiecb,  Bundoran,  DonegaL  M.  L. 

Bdlycastle,  Antrim.  U.  Lb 

Kifanore,  Arma|^  T.  S. 

Rush,  Dublin.  T.  S. 

Lachagfa,  Drumquin,  Tyronei  T.  S. 

Lisnapaste,  Ballintra,  DooegaL  T.  S. 

Killelagh,  Derry.  Lb  Lb 

Dnndonagh.  LbL. 

little  Island,  Cork.  L.  L. 

Dnuncondra,  Meath.  L.  h. 

BaUintriUick,  Bondoran,  DonegaL  M.  L. 
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MOLLUtCA— (tfOafiMMrf). 

34.  Pirodael^fBiiiwiHiiiatti,  ^f^ 


M.  FMdaetaHitiqmta,  Som. 


LOCAUTT. 


ViTBOlWMd. 


VftTDolWood. 
TjGkL 


M.  OrOli  filiaiiA,  i*ML 


Bnm  Adda. 


S7.  OrOli  enniifcriA,  /'A.i: 


North  If  enaL 


M.  AtrypA  IklUa,  Sow. 


Vaviiol  Wood. 


29.  ¥>rtinift  plebeU,  Sov. 


Vsjmol  Wood. 


I  b 


H0OIU  FetlHid,  Wexfort. 
MaUiide,  DnUia. 
Uttle  Lriand.  Cork. 
RatfacBne* 


TuDToraii,  MofaflU 
BandarsD,  OodccbL 
OldLeigliliii,Cailov. 


Hook,  Fctbard,  WexftnL 
Arddoi^,  Rattacoole.  DoblB. 
lOffieent,  Clue,  Kikiare. 
St.  Do(riagb%  DDbBn. 
CarnaiTrow,  FrniMtfllm. 


Uowth,  DbUIii. 

Clooca,  DoniEamo,  WatoftMd. 

Malahlde,  DnbUn. 

Boyle,  RoKommoo. 

Howtb,  Dnblin. 

Finner,  BoDdoraii,  DanmBL_ 

Abbey  Bar,  BaUrdmiDoo, 

Old  LeiKhfin,  Carfcnr. 

Wanim^agfanlf ,  f  HgWtn,  Oiiiow. 

R«liMi*a  Bay,  Dankfnedj,  DoocgaL 
CRKganoR,  Gort,  Sliiroi 
Aidkmglifll,  BaltyibaDiNn,  DoiMipL 
CaAle  Ldand,  Kerrx. 
Edenaamp,  Trrone 
Hook  F^iiot,  Wexford. 
St.  John's  Point,  DoncinL 
Malahide  and  Howth,  DabUn. 
Ardagfa,  Pmmcoodia,  Dnhtta. 
Brownstown*  Heath. 
Lonffford,  Lonicfoid. 
CarngaUne,  Cork. 
Tankardfltown,  KUdorreiT^Oock. 
MiUkent,  Clane,  Kildarai 
Buudoran,  LdtzlnL 
BaUintrilUck.  Bondonm,  Lettrim. 
Black  lion,  rnnWtfllfii 

Ardoe,  Aniinore,  Wateiibr& 
Bnicklen,  Dnnkineely,  DooegaL 
Hook  Point,  Fethard,  Wexford. 
Kilnamack,  Ckmmd. ' 
durens.  Castle  Island,  Kerry. 
Cregganore,  Gort,  Sliga 
Howth,  Dublin. 
Fivemiletown,  Tyrone. 
BalUntrlUick,  Bondaran,  LeltrtBL 

Hook,  Fethard,  Wexliord. 
TnOyard,  Armagh. 
Uflnapaste,  Bamntra,  DoiMgaL 
HiUicent,  Clane,  Kildaie. 
Ardagfa,  Dnnncondra,  Dublin. 
Uttle  Island,  Cork. 
Mollagfafln.  Dnleek,  Heath. 
St  Doola^*s,  Dublin. 
Cookatown,  TvroneL 
Bniwustowu,  MeatiL 


Armaid),  Annagh. 
BaUtalrilUck,  ~ 


T  * 
Tr 
Y?. 
LL 
LL 
LL 
LL 
LL 


Bondonn,  Ldtriao. 


IL 

r^ 

LL 
LL 
LL 
LL 
LL 
XL 

Ts 
T> 

^  ^ 
LL 
LL 
)LL 
M.L 
|IL 

i" 

Y.< 

Y.v 
1> 
Y.>. 
V.> 

y.> 

v> 

LL 

ll| 

LLI 

ll' 

LL 
XL 
HL 
U.L 

y.& 

v.s 

Y.S 
YS 
Y.S. 

r.Si 

T  .^ 
Y.N 
M.L 

Y.n' 
Y.5i 
Y\ 
LL' 

LL' 
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Hi 
LLi 
LL 

lu 
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Kamb. 

Locality. 

lEHH  Locality. 

if 

M.L. 
U.L. 

Y.  S. 
Y.  8. 
L.L. 
L.L. 
L.L. 
L.L. 

MOLLCaOA— (OMI^tMCO. 

y^i^ti<«.  jiiBhtiti— (continued), 

30.  BetioiilAriA  linaata.  Mmtyp. 

North  MenaL 

Finner,  Bundonui,  Donegal 
Black  Uon,  EnniskllleQ. 

Doorin,  Donegal. 
Rush,  Dnblin. 
Cnrkeen,  Rudi,  DnbUn. 
Little  Island,  Cork. 
Tankardtttown,  KUdorrerj,  Cork. 
St  Doolagh'8,  Dublin. 

Of  the  thirty  fossils  in  the  foregoing  list,  it  will  be  observed 

that  there  occur  in  Ireland  in  the  yellow  sandstone  group  only, 

three  fossils,  viz. :— * 

Astrea  pentagons, 

Calamopora  Gothlandica, 

Calamopora  fibrosa,     ...       H 

In  the  lower  limestone  only,  two  fossils,  viz.: — 

Lithodendron  irregiilare, 
Bellerophon  apertus,    .    •   • 

In  the  calp  only,  one  fossil,  viz. : — 

Sangninolaria  curta,    .   .   • 

In  the  yellow  sandstone  and  lower  limestone  five  fossils, 

viz.: — 

Lithodendron  jonceum, 
Syringopora  gemculata, 
Syringopora  catenata, 
Bellerophon  tangentialis, 
Reticularia  lineata,  ....       5 

Four  fossils  range  from  the  yellow  sandstone  to  middle 
limestone,  viz.: — 

Eaomphaloa  pentangnlatns, 
Producta  hemispherica, 
Producta  antiqoata, 
Atiypa  foUax, 4 

Two  range  from  lower  to  upper  limestone,  viz. : — 

Orthooeras  nngois, 

Prodacta  Edelbuigends,     .       2 

Two  do  not  occur  in  Ireland,  viz. : — 

Cyathophyllam  turblnatnm, 
Cyathopbyllum  venniculare,      2 

earned  forward, lU 
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Brought  ftnrward,    ....     1^ 

One  is  of  undetermined  species: — 

Natioopsis,  i^    .    .   .   .  1 

And  ten  range  through  the  whole  carboniferous  epoch  in 

Ireland,  viz.  :*— 

Astrsa  bamUifoniiifl, 

Lithodendron  csspiUMom, 

Cyathophynmii  ftmgites, 

STTingoporo  ramulosa, 

Prodacta  gigsDtea, 

Prodocta  Scodca, 

Prodncta  quincinicialifl, 

Orthis  flliaria, 

OrUila  creoistria, 

Martinia  pkbeia,     ....     10 

80 

In  the  former  part  of  this  paper  I  have  shown  that  the  total 
thickness  of  the  carboniferous  beds  in  this  district,  excluding  the 
supposed  coal  measures,  is  upwards  of  1500  feet,  of  which  the  low- 
est and  highest  beds  contain  a  quantity  of  sandstones,  cherty,  and 
conglomeritic  deposits,  indicatiye  of  shallow  water;  and  there  is 
reason  to  believe,  that  during  the  time  of  deposition  of  the  entire 
group,  land  was  not  far  distant,  as  is  shown  by  the  abundant  re- 
mains of  crushed  stems  and  vegetable  impressions  found  in  the 
lower  sandstones,  and  in  the  remarkable  seam  of  coal  found  in  the 
limestone  (p.  15).  This  seam  of  coal  appears  to  have  been  formed 
from  drift-wood,  as  there  is  no  sign  of  any  *^  underday,"  or 
other  appearance  usually  supposed  to  indicate  that  the  plants  of 
which  the  coal  is  composed  grew  on  the  spot:  they  appear  to  have 
been  drifted  from  the  neighbouring  land,  and  when  sunk  in  the  sea 
to  have  been  rapidly  covered  up  by  the  deposits  of  chemical  and 
mechanical  origin  which  succeed  each  other  so  often  in  this  district 
The  circumstances  under  which  the  beds  of  this  district  were  depo- 
sited were  local,  and  have  given  rise  to  a  peculiarity  in  the  succes- 
sion of  strata,  which  renders  it  impossible  to  compare  them  indivi- 
dually with  the  typical  beds  of  our  Irish  limestone. 

From  a  careful  consideration  of  the  fossils,  and  a  oomparisoD  of 
them  with  Irish  fossils  of  the  yellow  sandstone  and  carboniferous 
limestone  series,  I  think,  that  although  some  of  them  are  what  some 
geologists  would  call  Devonian,  yet  that  there  is,  on  the  whole»  no 
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sufficient  reason  for  not  considering  them  tbronghotit  as  identical 
with  carboniferous  fossils.  A  comparison  of  these  fossils  with  6e- 
rolstein  fossils,  from  the  Eifel,  in  the  Museum  of  Trinity  College, 
shows  a  striking  similarity  in  the  Zoophytes,  particularly  the  fossils 
named  after  Groldfuss,  Cyaihophyllum  tvrhinatumy  and  C,  vermiculare. 

All  the  fossils  found  in  the  Menai  Straits,  with  the  exception  of 
these  two,  are  abundant  in  the  lower  limestone  and  yellow  sandstone 
formations  of  Ireland ;  and  the  lithological  character  of  the  lowest 
beds,  as  given  in  the  section  facing  p.  17,  resembles  strikingly  the 
corresponding  character  of  the  arenaceous  and  conglomeritic  beds, 
by  which  the  lower  limestones  of  Hook  Point,  and  other  characteris- 
tic Irish  localities,  pass  by  yellow  and  white  sandstones,  grits,  and 
shales,  downwards  into  the  typical  old  red  sandstone  conglomerate. 

The  general  conclusion  which  I  think  may  be  fairly  drawn  from 
the  Menai  group  of  rocks  and  fossils  is,  that  in  this  district  there 
exists  no  distinction  between  Devonian  f^nd  Carboniferous  deposits; 
but  that  the  entire  series  of  beds,  including  the  red  sandstone  con- 
glomerates and  yellow  sandstones  at  its  base,  must  be  considered  as 
a  continuous  whole,  and  corresponds  in  its  palseontological  character 
with  the  lower  limestone  and  yellow  sandstone  formations  of  Ireland. 


Note  to  p,  7. — Let  the  plane  of  the  Y 
rectangalar  axes  OX  and  OT  be  the 
plane  of  the  bed,  the  line  OX  being  pa- 
rallel to  QP  (p.  7) ;  and  let  there  be  any 
small  rectangle,  whose  comer  is  situated 
at  the  point  x,  y  previous  to  the  distur- 
bance of  the  bed  by  the  intrusion  of  the 
trap  dyke.  After  the  disturbance,  by 
forces  in  the  plane  of  the  bed,  let  t,  y'  be 
the  point  which  was  before  x,  y,  and  let  q 
the  parallelogram  ocicb  be  the  figure  assumed  by  the  distorted  rectangle. 

y'  =  y  +  i?i 

it  is  easy  to  see  the  following  relations : — 


*,y 

< 

I'h^ 

^^ 

o 

k^ 

I 

ory 

y^ 

« 

Then,  if— 


da! 
oa  =  -r—  dx 
ax 

dn 
6b' ^-^dy 


aa  =  -r-  dx 
dx 

dx' 
fc6'  =  — rfy, 


whence  may  be  derived — 


oa 


— /(SJHS)'-(-S) 


(0 


ftod  writing—. 
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d^  dy     dx'  dx' 

we  may  remark  that  a  and  /3  are  poaitive  for  dilatations,  and  negative  for  oompiw- 
sions;  and  that  lu  is  positive  for  values  of  0  less  than  90',  and  negative  for  vahiet 
greater. 

Let  D  represent  the  diagonal  of  the  original  rectangle,  and  d  the  diagonal  oc  of 
the  parallelogram ;  then,  since— 

we  find — 

d»  =  oa*  +  o6'  +  2oa  x  o6  x  cos  9 
=  2>»  +  2  [adii^  +  fldy^  +  wdxd^) 

or,  if  the  diagonal,  2>,  of  the  rectangle  make  angles  X,  /i  with  OX  and  OY,  we 
find— 

d> 

~  =  1  +  2  (a  COS  *X  +  ^  cos  •/»  +  w  cos  \  cos  /i), 

and,  extracting  the  square  root — 

d 

■^=l  +  (aco8'X  +  ^  cos*n  +  V  cos  X  cos  fi)  (4) 

i.e. — 

d      ^ 

where  i  denotes  coefficient  of  linear  dilatation  of  the  diagonal  of  the  rectangle. 
If  this  coefficient  be  represented  by  the  radius  vector  of  a  curve,  so  that— 

1 

it  is  easy  to  see  that  this  curve  will  be  a  central  curve  of  the  second  order,  whose 

equation  will  be — 

1  =  ojrt  +  j3y»  +  wjcy,  (5) 

The  axes  of  thb  ellipse  are  the  directions  of  maximum  and  minimum  dilatation 
or  compression,  and  point  out  the  directions  in  which  the  bed  tends  to  break. 

Iht  If,  for  example,  the  disturbing  forces  were  such  as  to  compress  or  dilate  the 
bed  parallel  or  perpendicular  to  OX,  and  to  produce  no  other  effect,  then  the  angle  9 
would  continue  equal  to  90°,  and  w  =  cot  0  =  0,  and  the  equation  of  the  ellipse 
would  be — 

€uct  +  /3y«  =  1  (6) 
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whose  axes,  OX  and  OY,  are  the  directions  in  which  these  beds  would  tend  to  break. 
Tliis  condition  would  be  fulfilled  by  points  situated  at  a  great  distance  from  the 
porphyry  dyke. 

2nd.  If  the  distortion  produced  by  the  trap  dyke  were  such  as  to  produce  no  re- 
lative motion  in  the  direction  OT  (which  may  be  supposed,  as  the  pressure  of  the 
dyke  is  lateral  in  the  direction  OX),  then — 


dy 


=  0, 


and  the  equation  (5)  becomes — 

ax*  +  vBxy  =1,  ^  (7) 

which  is  the  equation  of  an  hyperbola,  whose  asymptotes  are  the  line  OY  and  an- 

other  line,  making  with  0  Y  an  angle  whose  tangent  is .     The  magnitude  of  this 

a 

angle  will  depend  on  the  relative  magnitudes  of  w  and  a  \  and  at  points  situated  very 

near  the  line  OX  (if  we  suppose  the  beds  not  to  slide  on  the  line  OX)  we  shall  have 

a  =  0 ;  and  since,  from  the  nature  of  the  forces  acdog,  the  angle  0  is  acute,  t^  will 

be  poutive,  and  a  will  be  negative,  since  it  corresponds  to  a  compression  of  the  beds. 

Therefore,  at  points  near  the  line  OX,  or  porph3rTy  dyke,  the  angle  made  by  the 

asymptotes  will  be  OO"*,  and  the  line  of  firacture  will  make  with  OX  an  angle  of  45^ 

8rd.  In  general,  the  direction  of  the  axes,  or  lines  of  fracture  at  any  part  of  the 

bed,  may  be  thus  found : — The  angle  ^,  made  by  the  axis  of  the  conic  (5)  with  OX, 

is  known  to  be  given  by  the  equation — 


tan  2^  = 


V 


«-/j- 


(8) 


The  intrusion  of  the  trap  dyke  produces  a  lateral  pressure  in  fiie  direction  OX, 
the  line  OX  itself  being  fixed,  or 
nearly  so ;  and  consequently  the 
movement  of  the  particles  com- 
posing the  bed  is  greater  as  the 
distance  from  OX  increases,  and 
is  towards  the  right  hand ;  hence 
the  angle  0  is  acute,  and  w  posi- 
tive; a  is  negative,  because  it 
is  a  coefficient  of  linear  dilata- 
tion, corresponding  to  a  compres- 
sion of  the  bed ;  and  /3  is  smaller 
than  a ;  hence  tan  2^  is  always 
negative,  and  therefore  ^  lies  be- 
tween 45°  and  90** ;  approaching 
the  former  limit  in  the  parts  of 
the  bed  near  the  line  OX,  and 
the  latter  limit  in  the  parts  of  the  • — ^ 
bed  remote  from  OX. 

The  efiect  of  the  lateral  pressure  of  the  trap  dykes,  acting  on  the  beds  placed  as 
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we  bAve  soppoted,  so  as  to  push  them  obliquely  against  the  porphjfy  djke,  vfll 
therefore  be  to  produce  a  series  of  cnnred  fractures,  sodi  as  ahc^  the  directioii  of 
which  makes  with  the  porphyry  dyke  OX,  at  the  point  of  intersection  e,  an  an^  ol 
45" ;  at  the  point  a,  situated  very  far  from  the  porphyry  dyke,  an  angle  of  SO** ;  snd 
at  intermediate  points,  as  6,  angles  lying  between  these  ezteeme  limits. 


December  14th,  1858.—"  On  the  Structure  of  the  Korth-Eastem  Part  of  the  County 
of  Wicklow.**    By  J.  Bbete  Jukes  and  Andbxw  Wtlbt,  Esqrs. 

In  revising  the  six-inch  map  of  the  Geological  Survey,  previously 
to  laying  down  the  results  of  the  work  upon  the  new  inch-sheet 
map  shortly  to  be  published,  we  were  led  to  take  a  rather  different 
view  of  the  main  features  of  the  structure  of  the  north-eastern  part 
of  the  county  of  Wicklow  from  that  which  has  previously  obtained. 

In  stating  this  view  we  wish  emphatically  to  remark,  that  we 
impute  no  deficiencies  to  any  of  those  who  had  previously  examined 
the  country,  since  without  the  benefit  of  their  previous  labours  it 
is  possible  we  might  not  have  arrived  at  our  present  results.  The 
country  is  one  of  almost  unexampled  difficulty :  difficulty  arising  in 
part  from  the  very  complicated  and  often  almost  inexplicable  struc- 
ture of  the  rocks,  and  in  part  from  the  discontinuity  of  the  sections, 
and  the  widely  separated  position  of  the  rock  exposures,  the  inter- 
mediate spaces  between  them  being  buried  under  thick  and  broad 
accumulations  of  drift. 

We  have,  however,  now  re-examined — in  many  instances  for  the 
fifth  and  sixth  time — every  exposed  portion  of  rock  within  the  dis- 
trict we  intend  to  describe,  and  we  offer  the  following  results  with 
the  utmost  confidence  in  their  general  correctness,  while  of  the 
many  doubtful  localities  we  believe  that  we  have  seen  and  know  all 
that  can,  under  present  circumstances,  be  ascertained. 

The  formations  to  be  described  are  those  oommonly  known  as-* 

I.  The  Cambrian. 
II.  The  Lower  Silubian. 

We  use  these  terms  as  those  which  have  been  commonly  in  use 
during  the  last  few  years,  without  reference  to  their  abstract  pro- 
priety, and  without  expressing  any  opinion  on  the  controversy  which 
has  arisen  as  to  that  nomenclature. 
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I.  The  Cambrian  Bocks — These  consist  principally  of  green  and 
purple  grits  and  green  and  purple  slates^  the  beds  of  each  being  almost 
always  thick  and  massire,  and  those  of  the  grits  being  frequently 
very  irregular.  The  structure  and  appearance  of  the  grits  yary 
greatly.  They  are  of  all  shades  of  colour,  from  bright  red  to  a  dull, 
dark,  purplish  gray,  and  from  an  apple  green  to  a  pale  gray ;  the 
green  colour,  however,  greatly  predominating  over  the  others.  Their 
texture,  likewise,  varies  from  an  exceedingly  compact,  close-grained 
sandstone  to  a  coarse  granular  grit.  Sometimes  the  latter  is  made  up 
of  crystals,  so  slightly  rounded  that  the  rock  may  be  easily  mistaken, 
and  sometimes  has  been  so,  for  an  igneous  rock.  The  crystals  are 
of  quartz  alone,  or  of  quartz  in  an  earthy,  feldspathic-looking  ma- 
trix, and  the  rock  assumes  the  appearance  of  a  greenstone  or  a  por- 
phjrry.  Flakes  of  white  mica,  however,  are  commonly  disseminated 
here  and  there  through  all  the  grits ;  and  these,  together  with  the 
rounded  angles  of  the  crystals,  and  the  bedded  appearance  of  the 
rocks  must  be  sufficient  to  guard  the  observer  against  error.  In  no 
part  of  the  formation  have  we  ever  observed  anything  that  could  be 
called  a  conglomerate  or  a  breccia.* 

Some  of  the  more  purely  siliceous  grits  often  seem  to  be  on  the 
point  of  passing  into  quartz  rock,  and  are,  indeed,  scarcely  to  be 
distinguished  from  it,  except,  perhaps,  by  their  colour,  by  a  slight 
difference  in  hardness,  and  by  the  absence  of  that  utterly  jointed 
structure  so  characteristic  of  quartz  rock. 

All  the  grits  are,  however,  very  hard,  and  some  of  them  **  tough" 
also,  so  that  their  fracture  is  excessively  difficult. 

The  slates  vary  in  colour  as  much  as  the  grits,  and  assume  ex- 
actly similar  hues,  except  that  in  addition  to  the  reds,  greens,  and 
grays,  they  sometimes  put  on  an  olive-brown  colour,  varying 
between  greenish  and  yellowish.  The  olive-brown  colour  is  pro- 
bably a  superinduced  one.  It  is  usually  confined  to  those  slates  and 
grits  lying  close  to  the  quartz  rock,  and  seems  to  be  due  either  to 
the  action,  whatever  it  was,  that  changed  the  sandstone  into  quartz 
rock,  or  perhaps  to  subsequent  infiltration ;  the  beds  lying  near  the 

*  Kear  Howth  Harbour  are  small  patches  of  a  conglomerate  or  breoda  plastered 
i^gainst  the  cliff  in  Poolscadden  Bay ;  bat  we  have  considerable  doabts  as  to  the  age 
of  these  patches,  and  believe  they  are  not  belonging  to  the  Cambrian  rocks,  though 
made  np  of  their  (fe6m,  and  are  rather  inclined  to  refer  them  to  the  age  of  the  old 
red  sandstone. 
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hard  and  unyielding  quartz  baying  been  more  broken  up^  and  thus 
rendered  more  permeable  to  atmospheric  moisture  than  those  at  a 
distance.  The  slates,  also,  assume  every  rariety  of  texture,  ^m  a 
mere  earthy  "cleaved  sandstone^'  or  "flagstone"  to  a  very  fine- 
grained, smooth  roofing  slate;  Many  of  the  more  irr^ular  of  the 
slates  might,  perhaps,  with  more  propriety  be  called  "shale,'' or 
"  schist"     They  often  look  chloritic,  and  have  a  soapy  touch. 

Alternations  of  red  and  green,  and  other  colours,  often  occur  in 
the  slates;  and  these  alternate  bands  most  commonly,  but  notaluxx^ 
mark  the  stratification.  It  is  important  to  recollect  that  the  changes 
of  colour  do  not  always  coincide  with  the  planes  of  stratification  (as 
proved  by  beds  of  grit  and  alternations  of  texture),  and  that  they 
sometimes  even  have  no  relation  at  all  to  each  other,  but  cross  at 
right  angles,  or  in  any  other  direction. 

Throughout  the  Cambrian  district  of  Wicklow  there  is  a  re- 
markable absence  of  any  igneous  rock.  The  only  two  localities  we 
know  where  such  rocks  appear  is,  one  at  Greystones,  where  a  dyke 
of  a  highly  hornblendic  crystalline  greenstone  cuts  through  the  low 
cliff  of  Cambrian  grits;  and  the  other  of  a  very  crystalline  epidotic 
greenstone,  a  little  south  of  Roundwood. 

In  addition  to  the  ordinary  grits  and  the  slates,  the  Cambrian 
rocks  of  Wicklow  are  characterized  by  an  abundance  of  quartz  rock. 
This  is  ordinarily  of  a  yellowish-brown  or  yellowish- white  colour, 
varying  in  texture  from  compact  to  granular;  the  grains,  as  in  all 
quartz  rocks,  looking  as  if  partially  run  together  at  the  edges.  The 
quartz  rocks  have  every  possible  gradation  into  the  grits. 

The  ways  in  which  these  several  kinds  of  rock  are  combined  and 
interstratified  one  with  the  other  are  so  very  various  that  it  is  very 
difiScult  to  throw  them  into  groups,  or  to  assign  to  them  any  r^- 
lar  order  of  sequence  that  shall  be  true  for  the  whole  district 

Their  total  thickness  seems  to  be  enormous,  since  that  shown, 
to  all  appearance,  and  without  any  reason  for  doubt,  in  one  or  two 
several  localities  exceeds  many  thousand  feet;  and  if  these  are  really 
different  parts  of  the  same  series,  the  total  thickness  must  reach  at 
least  twenty  or  thirty  thousand  feet 

From  the  difficult  nature  of  the  country  it  is  with  much  doubt 
and  hesitation  that  we  venture  to  suggest,  rather  than  to  declare, 
the  following  two  groups,  beginning  with  the  lowest  :-* 

1 .  The  Ashford  and  Devil's  Glen  group,  characterized  by  the 
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relatiye  abundance  of  massive  grits,  and  the  more  freqnent  occur- 
rence of  red  slates.  It  has  but  little  quartz  rock  associated  with  it. 

2.  The  Bf  ay  Head  and  Sugarloaf  group,  in  which  the  slates  are 
relatively  more  abundant  than  the  grits,  the  green  colour  much 
more  predominant  than  the  red,  and  the  quartz  rocks  assume  their 
most  abundant  and  important  features. 

We  should  likewise  be  inclined  to  consider  the  obscure  fossil 
zoophyte,  named  by  Professor  Forbes  "  Oldhamia,"  after  the  for- 
mer distinguished  Local  Director  of  the  Survey,  Professor  Oldham, 
as  characteristic  of  this  group. 

II.  The  Silurian  Eocks, — We  wish,  in  describing  this  formation, 
to  confine  our  observations  mainly  to  its  base,  or  to  the  lowest  beds 
in  the  county  of  Wicklow.  Whenever  these  can  be  certainly  ascer- 
tained, they  have  been  invariably  found  to  consist  of  what  would  be 
ordinarily  termed  '*  black  slate,"  Very  often  this  is  really  black, 
and  sometimes  carbonaceous  looking,  so  as  when  decomposed  to  re- 
semble coal  shale.  More  frequently,  however,  the  slates  are  dark 
bluish  gray,  or  dark  iron  gray,  looking  really  black  only  when  they 
are  wet.  They  are  always  very  fissile,  and  commonly  very  brittle 
and  rotten,  breaking  immediately  into  small  thin  plates,  so  that  ex- 
cept from  a  quarry  it  is  difficult  to  get  and  preserve  a  slab  of  them 
larger  than  the  hand.  They  are  almost  always  interstratified  with 
thin,  iron-gray,  siliceous  grits,  forming  little  beds  of  an  inch  or  two 
in  thickness.  These  grits  sometimes  occur  as  lines  of  lenticular- 
shaped  nodules,  instead  of  continuous  beds.  Beds  of  trappean  feld- 
spathic  ash,  generally  of  a  pale  greenish-gray  colour,  are  sometimes 
associated  with  the  black  slates,  even  to  their  lowest  beds.  Higher 
up  in  the  black  slates  there  often  occur  bands  of  slates  similar  in 
mineral  character,  but  coloured  brown  or  yellowish,  or  sometimes 
assuming  an  olive  colour,  and  they  then  become  very  similar  to 
the  olive-coloured  slates  in  the  upper  part  of  the  Cambrian  rocks; 
the  colour  being  probably  in  each  case  due  to  some  subsequent  ac- 
tion of  decomposition. 

Above  these  again,  but  very  much  higher  up  in  the  series,  occur 
bands  of  red  or  purple  slate,  and  even  of  red  and  green  slate,  which 
can  scarcely  be  distinguished  in  hard  specimens  from  some  of  those 
of  the  Cambrian  rocks.  There  are,  however,  slight  lithological 
distinctions;  and  their  immediate  association  with  the  black  slates 
obviates  the  possibility  of  any  important  mistake  being  made  be- 
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tween  the  two  formations.  Hie  most  striking  distinction  between 
tfaem,  and  one  wliich  appears  inrariable,  is,  that  ^e  Cambrian  rocb 
never  contain  any  black  alaU^  and  the  Silurian  never  have  any  thick, 
massive,  green  and  purple  grits. 

In  describing  the  actual  position  of  the  component  portions  of 
the  two  formations,  and  their  relations  to  each  other,  it  will  be  ne- 
cessary to  commence  in  the  neighbourhood  of  Bathdnun,  and  pro- 
ceed thence  northwards  to  Bray  and  Killiney. 

A  few  miles  west  of  Rathdrum  is  the  valley  of  Glenmalnre, 
through  which  flows  the  river  Avonmore.    On  the  flanks  of  Glen- 
malure  we  see  resting  on,  or  abutting  against,  the  granite  a  ^k 
gray  mica  schist,  which,  as  we  recede  from  the  granite,  rapidly  passes, 
apparently  by  insensible  gradations,  into  the  ordinary  black,  blue^ 
or  dark  gi^^y  slate  of  the  Silurian  formation.    This,  towards  the 
east,  becomes  variously  associated  with  many  igneous  rocks,  but  it 
preserves,  as  to  its  aqueous  portion,  the  same  lithological  type  from 
the  granite  to  the  sea.    The  dark  slates  are  frequently  interstrati- 
fled  with  grits,  which  in  some  places  thicken  out  to  two  or  three 
feet,  and  with  thin  bands  of  slates  of  paler  colour  than  usual; 
but  it  would  not  be  possible  on  this  line  of  latitude  to  draw  any 
good  boundary  line  in  the  series,  so  as  to  say  there  was  any  essen* 
tial  diflerence  of  character  in  the  rocks  above  and  below  it.     It  is 
true  they  put  on  an  altered  appearance  when  they  approach  the 
granite  hills,  but  so  they  do  in  the  very  heart  of  the  formation  a 
little  south  of  Rathdrum,  at  Ballinaclash,  where  a  small  boss  of  gra- 
nite protrudes  through  them;  and  in  each  case  they  suffer  a  similar 
kind  of  alteration,  namely,  the  development  of  mica. 

If  now  we  travel  north  from  Glenmalure  along  the  foot  of  the 
granite  hills,  and  examine  each  valley  and  brook  as  we  proceed,  we 
shall  always  find  exactly  the  same  dark  gray  micaceous  schist  rest- 
ing on  the  granite,  and  passing  in  a  very  short  distance  to  the  east- 
ward into  black  or  blue  clay  slate. 

This  is  true  for  the  whole  range  of  the  granite  hills  from  Glen- 
malure to  Killiney;  it  is  also  true  southward  of  Glenmalure  as  far 
as  the  granite  extends.  In  proceeding  north,  however,  we  should 
flnd  that  when  we  arrived  at  the  neighbourhood  of  Annamoe  and 
Eoundwood  we  should  no  longer  meet  with  these  dark-coloured 
slates  occupying  the  whole  ground  eastward  from  the  granite  to  the 
sea;  but  that,  after  passing  a  certain  straight  line  running  nearly 
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N.  N.  B.,  parallel  for  the  most  part  to  the  granite,  and  at  a  distance 
of  about  two  or  three  miles  from  it,  we  should  find  ourselves  among 
the  Cambrian  rocks,  consisting  of  massive  grits  and  slates,  with 
much  quartz  rock.  K  we  set  to  work  to  discover  how  these  Cam- 
brian rocks  came  in,  we  should  have  great  difficulty  in  arriving  at 
any  conclusion  by  examining  the  line  of  country  just  mentioned, 
from  the  defect  of  any  good  natural  sections;  but  a  very  careful 
examination  of  the  southern  border  of  the  Cambrian  rocks  between 
Annamoe  and  Ashford  would  enable  us  to  see  a  distinct  and  very 
wide  unconformability  between  the  two  formations,  and  that  the 
black  Silurian  slates  were  in  reality  resting  on  the  upturned  edges 
of  the  Cambrian  rocks. 

In  the  neighbourhood  of  Rathdrum,  the  strike  of  the  Silurian 
rocks — as  shown  by  detached  dips,  and  by  the  lines  of  their  associ- 
ated grits  and  contemporaneous  trap  rocks — is  about  N.  £.  by  N.; 
the  dip  being  almost  invariably  at  a  very  high  angle,  and  most  com- 
monly towards  the  south-east.  In  the  Cambrian  rocks,  however, 
west  of  Ashford,  about  the  Devil's  Glen,  and  in  all  the  neighbour- 
ing country,  the  strike  is  almost  invariably  east  and  west,  and  the 
dip  to  the  northward,  at  angles  varjdng  from  60^  to  nearly  90°. 
The  common  boundary  of  the  two  formations  is  at  one  part  re- 
markably undulating,  with  deep  bays  and  projecting  promontories; 
the  black  slates  of  the  Silurian  formation  occupying  the  ridges  of 
the  hills  and  higher  grounds,  and  the  red  and  green  grits  of  the 
Cambrian  being  seen  only  in  the  vallejrs  and  flats. 

In  the  ridge  of  Bally  cull  en,  which  runs  south  of  the  Devil*f 
Glen,  about  two  miles  west  of  Ashford  Bridge,  we  have  a  long  island 
or  promontory  of  black  slate  (we  cannot  say  exactly  which),  running 
about  N.  £.  by  N.,  nearly  three  miles  long,  and  not  more  than  half 
a  mile  in  width.  There  are  many  small  quarries  and  cuttings 
in  this  black  slate,  but  it  is  difficult  to  make  out  its  stratification 
except  at  the  cutting  of  the  road  from  Ashford  to  Annamoe.  The 
beds  here  are  for  the  most  part  vertical ;  but  in  one  larger  exposure 
than  usual,  they  are  seen,  by  the  occurrence  of  grit  bands,  to  be 
violently  contorted  and  crumpled  up,  the  flexures  being  so  exces- 
sively sharp  and  sudden  as  easily  to  be  overlooked  unless  very  well 
exposed. 

In  the  valley  on  either  side  of  this  ridge,  and  for  a  certain  dia* 

tance  up  the  slope  of  its  eastern  side,  are  seen  many  knobs  and  hum* 
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mocks  of  masBire  green  and  purple  sandstone,  with  interstratified 
beds  of  red  and  green  slate,  erery  one  of  which  have  a  strike  varj* 
ing  from  E.  N.  E.  and  W.  S.  W.  to  W.  N.  W.  and  E.  S.  E.,  or  striking 
directly  crt  the  boundary  of  the  black  slates.  The  dip  (see  Sections 
Nos.  1  and  2)  is  nearly,  if  not  quite,  invariably  to  the  northward,  at 
an  angle  never  less  than  60^,  and  the  rocks  have  all  the  appearance 
of  striking  through  the  base  of  the  hill,  and  having  ih&t  edges  co- 
vered up  by  the  contorted  and  crumpled  beds  of  the  black  slate  on 
the  upper  part  of  the  ridge. 

West  of  the  Ballycullen  ridge  is  a  flat,  boggy  piece  of  ground, 
about  a  mile  in  width,  exposing  rough  knobs  of  Cambrian  rock  dip- 
ping at  high  angles  to  the  north ;  and  west  of  that  again  rises  an- 
other high  ground  called  Moneystown  Ilill,  on  the  flank  of  which 
the  black  slate  again  sets  in  at  about  the  same  level  above  the  sea 
as  in  Ballycullen  ridge,  namely,  about  700  feet  At  one  point  herS) 
by  the  road  at  the  junction  of  the  townlands  of  Moneystown  (NorUi 
end  South)  and  Eilmullen,  the  unconformity  is  even  locally  appa- 
rent, as  the  black  slates  may  be  seen  on  one  side  of  the  road  dipping 
at  an  angle  of  about  10^  to  the  westward,  while  on  the  other  side 
the  green  and  purple  grits  dip  S.  £.  at  60^. 

Passing  over  the  northern  end  of  Moneystown  Hill,  we  again 
come  upon  a  flat,  where  bosses  of  the  Cambrian  rocks  show  them- 
selves ;  this  flat  being  closed  to  the  south-west  by  the  high  land  ci 
Trooperstown  Hill,  whence  a  ridge  rims  northwards  to  Castlekevin; 
the  whole  of  the  ground  above  a  certain  level  being  occupied  by  black 
slate  as  before. 

At  Castlekevin  we  are  at  the  southern  extremity  of  the  straight, 
or  nearly  straight,  line  of  boundary  before  described,  running  thence 
by  Roundwood  to  Eilliney. 

In  following  along  1^  line  of  boundary  we  have  only  one  tole- 
rable section  of  the  two  formations  exposed,— that,  namely,  in  the 
bed  of  a  small  brook  on  the  flank  of  Douce  Mountain,  at  a  place 
called  Glasnamullen  (see  Section  3).  We  have  here,  below  the 
Enniskerry  and  Roundwood  road,  the  Cambrian  rocks  in  their  moit 
characteristic  form,  a  good  deal  contorted,  but  dipping  on  the  whole 
to  the  westward  at  angles  varying  from  30^  to  80^.  Above  the  road 
they  dip  still  principally  to  the  westward,  so  far  as  can  be  seen,  bat 
with  occasional  rolls  to  the  southward,  until  about  a  quarter  of  a  mile 
above  the  road  the  black  slates  come  in  quite  suddenly,  and  in  a  po- 
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siiion  closely  approaching  to  the  Tertical.  The  tipper  sides  of  their 
beds,  however,  appear  to  be  to  the  westward;  and  it  is  belicred 
that  the  westerly  dip  is  continued  for  some  distance  till  a  consider- 
able thickness  of  black  slate  is  accumulated  before  the  beds  rise 
again  on  to  the  flanks  of  the  granite;  For  a  space  of  about  a  third  of 
a  mile  from  the  granite  they  dip  easterly  at  angles  of  20°  or  30°«  and 
haye  assumed  the  ordinary  form  of  mica  slate.  Their  lowest  beds 
down  in  the  brook  are  interstratified  with  some  peculiar  Tarieties  of 
feldspathic  ash  or  similar  rocks. 

In  the  ralley  of  the  Cookstown  rirer,  near  Enniskerry,  theblick 
slates  of  the  Silurian  formation  are  suddenly  deflected  widely  from 
their  previous  boundary,  running  from  Enniskerry  down  to  a  little 
beyond  the  lower  bridge  of  the  Dargle  glen,  about  a  mile  from  Braj, 
just  below  which  bridge,  in  the  grounds  of  a  cottage  residence  cslled 
Kiversdale,  rocks  of  the  Cambrian  formation  again  make  their  sp- 
pearonce.  At  the  lower  end  of  the  Dargle  glen,  ash  beds,  exactly 
similar  to  those  before  mentioned,  may  be  seen  irregularly  inter- 
stratified with  the  black  slate.  This  projecting  tongue  of  black 
slate  is  believed  to  be  brought  in  by  a  lar£^  fault  running  nearly 
east  and  west,  and  having  a  downthrow  to  the  north.  Cambrian 
rocks  may  be  seen  at  St.  Kevin^s  Well  again,  to  the  north  of  this 
tongue,  from  which  point  the  boundary  of  the  Silurian  rock  is  be- 
lieved to  resume  its  north-easterly  course  to  the  shore  south  of 
Shanganah,  but  its  actual  place  cannot  be  determined,  as  the  whole 
rocks  are  buried  in  drift. 

In  attempting  to  sketch  the  structure  of  the  ground  formed  by 
the  Cambrian  rocks  that  lie  between  the  boundary  thus  roughly 
described  and  the  sea,  it  will  be  necessary  to  return  to  the  vicinity 
of  Ashford. 

The  red  slates  of  Glenmore  Castle,  and  the  flanks  of  the  Bally- 
cullen  ridge,  dip  to  the  northward,  and  pass  under  the  massive  grits 
and  slates  through  which  the  ravine  of  the  Devil's  Glen  has  been 
excavated.  These  likewise  dip  almost  invariably  to  the  northward, 
except  about  the  Waterfall,  where  they  are  sharply  undulated  in 
various  directions.  Taking  the  DeviPs  Glen  as  the  centre,  over  sU 
the  country  from  Ballydufl*  Bridge  on  the  west,  through  Ballycorry 
Hill  and  Rathmore  to  Castlegrange  on  the  east*  a  distance  of  more 
than  four  miles ;  and  from  Ballycullen  on  the  south  to  Dunran  HiU 
on  the  north,  a  similar  distance  of  four  miles, — the  prevailing  dip  i* 
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Bteadilj  to  the  northward,  often  at  very  high  angles,  and  sometimes 
absolutely  vertical  There  are,  it  is  true,  many  small  local  flexures 
to  the  east  or  west  of  north,  and  some  places  where  a  southerly  dip 
is  possible,  although  it  is  not  certain;  it  is  true,  also,  that  where 
the  beds  are  vertical  their  upper  surfaces  may  in  some  places  be  to 
the  southward  as  probably  as  to  the  northward;  still  the  main  fact 
remains  of  there  being  a  vast  thickness  of  rock  here  striking  east 
and  west,  and  dipping  mainly  to  the  north.  The  same  fact  becomes 
evident  on  tracing  the  run  of  the  quartz  rocks.  At  Rathmore,  for 
instance,  there  are  two  or  three  narrow,  interrupted  beds  of  quartz 
rock,  running  nearly  east  and  west  for  about  two  miles,  all  the  dips 
near  them  being  to  the  northward.  These  beds  end  suddenly  to 
the  eastward  in  a  very  remarkable  way,  as  exactly  in  the  strike  of 
them,  across  one  narrow  field  and  a  road,  are  seen  beds  of  slate  and 
gritstone,  with  the  same  strike  and  dip,  but  utterly  devoid  of  quartz 
rock.  They  end  to  the  westward  in  an  equally  abrupt  manner  near 
the  village  of  Killiskey,  but  to  the  north-west  of  that,  quartz  rock 
again  sets  in;  and  on  the  side  and  summit  of  the  Hill  of  Carrigna- 
muck  huge  ridges  and  bosses  of  quartz  rock,  with  slates  peeping 
out  here  and  there  between  them,  come  in  in  the  most  perplexing 
way,  running  in  all  sorts  of  directions,  stopping  out  suddenly  and 
then  recurring  again,  so  that  we  found  it  a  hopeless  tAsk,  after  some 
days'  labour,  to  disentangle  the  confusion  of  their  minute  details. 
After  passing  over  this  hill,  however,  quartz  rock  again  appeared  in 
the  marshy  flat  beyond,  interstratified  with  slates  and  sandstones, 
the  whole  dipping  very  steadily  to  the  north  at  60^.  These  quartz 
rocks,  however,  again  end  suddenly  in  the  townland  of  Knockfadda, 
and  are  nowhere  seen  to  the  westward,  where  the  rocks  for  some 
distance  seem  to  have  suddenly  altered  their  strike,  dipping  at  an- 
gles of  50°  or  60°  to  S.  E.,  E.,  and  N.  E. 

It  is  remarkable  that  these  two  breaks  in  the  continuity  of  the 
quartz  rocks  occur  about  in  the  direction  of  the  projecting  promon- 
tories of  black  slate  of  Ballycullen  and  Moneystown,  if  the  general 
bearing  of  those  features  were  prolonged.  This  prolongation  also 
would  have  a  bearing  about  N.  K  by  N.,  parallel  to  the  general 
strike  of  the  Silurian  formation  farther  south.  It  is  probable,  there* 
fore,  that  the  interruptions  and  dislocations  of  the  quartz  rocks 
may  be  in  part  connected  with  the  occurrence  of  great  lines  of  in- 
tense disturbance  and  dislocation  affecting  the  Cambrian  rocks  in  a 
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direction  across  and  nearly  at  right  angles  to  the  strike  that  had 
been  formerly  oommnnioated  to  them  bj  eleratory  forces  acting  be- 
fore the  deposition  of  the  Silurian  beds. 

,  It  is  clear  that  the  Cambrian  rocks  must  have  been  elerated, 
and  must  have  suffered  from  denudation  very  largely,  before  the  de- 
position of  the  Silurian  rocks.  If  any  contortions  were  produced  in 
them  at  that  very  ancient  period  by  forces  acting  in  one  direction, 
and  if  at  a  long  subsequent  period  new  forces  of  disturbance  were 
brought  into  play,  producing  contortions  and  dislocations  haTing 
no  connexion  with  or  relation  to  the  former  ones,  it  may  well  hap- 
pen that  it  may  now  be  almost  utterly  impossible  for  us  to  unrayd 
the  perplexity  and  confusion  thus  produced,  even  if  we  had  eyery 
portion  of  rock  bared  and  washed  clean  for  our  inspection.  When 
we  recollect  that  of  such  a  Chinese  puzzle  we  haye  only  a  fragment 
here  and  there  exhibited  to  us,  it  may  be  a  good  warning  to  us  to 
hesitate  before  we  assert  any  decided  conclusions  as  to  minute  points 
of  detail. 

Taking,  howeyer,  the  district  now  described  as  our  base  line, 
and  assuming,  the  preyailing  inclination  of  the  beds  to  the  north  to 
be  real  as  well  as  apparent,  the  rest  of  the  Cambrian  district  may 
be  briefly  described  as  follows:-— 

In  the  high  grounds  of  Ballinahinch,  Tithewer,  and  Drumbawn, 
west  of  Newtownmountkennedy,  there  are  a  few  occasional  lines 
and  knobs  of  quartz  rocks  striking  about  N.  £.  and  S.  W. ;  the  dip 
of  the  rocks  yaries  from  N.  W.  to  S.  £.,  usually  at  angles  exceeding 
40^;  and  we  belleye  that  there  is  a  rather  larger  undulation  of  the 
beds  here,  producing  one  or  two  synclinal  and  anticlinal  curyes,  and 
that  a  synclinal  in  Ballinahinch  Hill  brings  up  the  beds  that  had 
preyiously  dipped  north,  making  them  rise  in  that  direction  nearly 
as  far  as  the  riyer  of  Altidore,  where  the  dip  becomes  again  N.W. 
One  or  two  sharp  flexures,  on  a  smaller  scale,  then  appear  to  take 
place;  the  beds  finally  plunging  to  the  northward,  under  the  two 
Sugarloafs  and  Bray  Head. 

As  this  northern  district  is  an  interesting  one,  and  has  already 
been  the  subject  of  discussion  before  the  Society,  we  will  here  yen- 
ture  to  giye  our  present  yiews  of  its  structure  in  a  little  more 
detaiL 

The  ridge  of  quartz  rock  which  forms  Walker's  Rock  is  trace- 
able nearly  north  and  south  for  about  three  miles  just  east  of 
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Powersoourt  Deerpark,  dipping,  as  far  as  can  be  ascertained,  to  the 
eastward,  at  an  angle  of  70^  East  of  this  the  grits  and  slates  suf- 
fer  some  local  flexures,  but  finally  plunge  east  under  the  Great 
Sugarloaf.  This  hill  is  one  great  bed  of  quartz  rock,  the  base  of 
which  we  belieye  to  be  marked  by  the  ledge  that  occurs  on  the  west 
side  of  the  mountain,  and  its  upper  surface  by  a  patch  of  unaltered 
gritstone  with  slate,  which  minute  search  discloses  near  a  gully  on 
its  eastern  slope.  To  the  north  the  beds  seem  to  be  all  cut  off  by  t^ 
fault,  which  we  believe  to  run  down  the  glen  from  near  Coolakay 
to  Kilmacanoge,  and  thence  through  Kilruddery  Deerpark  to  Wind- 
gate. 

On  the  south  side  of  the  Sugarloaf  the  beds  appear  to  curve 
round  to  the  east  and  dip  north,  striking  easterly  by  Kilmurry 
North,  and  then  curving  round  and  striking  north  through  Kilrud-^ 
dery  Deerpark.  Here  we  can  see  them  on  the  higher  ground  dip*- 
ping  west  iinder  the  main  quartz  rock  of  the  Little  Sugarloaf. 

This  position  of  the  beds  of  the  Sugarloaf  Hills  supposes  them 
to  form  a  sort  of  rude  basin,  the  quartz  rock  of  each  Sugarloaf  being 
the  same  mass,  dipping  east  in  the  Great  one,  and  west  in  the  Little 
one,  with  a  thin  patch  of  slate  lying  concealed  under  the  drift  in 
the  hollow  between  them.  This  great  bed  of  quartz  being  cut  off 
by  the  fault  before  mentioned  (which  is  an  upthrow  to  the  north), 
and  the  ground  north  of  the  fault  being  lower,  forms  a  smaller 
tongue-shaped  mass  running  as  far  as  HoUybrook,  with  the  lower 
beds  rising  from  under  it  on  both  sides;  and  we  believe  it  to  be 
the  same  bed  that  forms  the  massive  quartz  rock  of  the  summit  of 
the  hill  of  Carrigoona  Commons,  and  possibly  also  the  same  with 
the  massive  quartz  on  the  northern  summit  of  Bray  Head. 

The  smaller  lines  azxd  ridges  and  spots  of  quartz  rock  we  believe 
to  be  parts  of  beds  that  all  lie  underneath  this  large  one,  and  show 
themselves  here  and  there  as  they  are  brought  up  and  exposed  by 
the  various  flexures  and  contortions  of  the  strata. 

Bray  Head,  although  at  first  sight  very  simple  in  its  structure, 
and  consisting  of  a  huge  mass  of  slates  and  grits,  with  interstratified 
quartz  rock,  all  dipping  to  the  north,  yet  presents  many  difiiculties 
for  explanation  when  minutely  examined.  Of  the  eight  beds  of 
quartz  rock  which  strike  regularly  over  the  top  of  the  hill  in  paral- 
lel lines,  running  N.  £•  and  8.  W.,  two  only  come  down  to  the  sec- 
tions on  the  coast  and  in  the  cuttings  of  the  railway,  where  the  dip 
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and  strike  seem  remarkably  regular  and  persistent,  being  almost 
ittvariably  to  the  N.  N.  W.,  at  50**  or  60**.     We  have  been  led  to 
doubt  whether  the  appearances  here  are  not  deceptive,  and  whether 
there  may  not  be  a  great  flexure  (or  perhaps  even  more  than  one), 
the  beds  being  bent  back  upon  themselves,  so  as  all  now  to  appear 
to  be  dipping  to  the  northward.     If  this  is  not  the  case,  it  appears 
possible  that  some  of  the  beds  may  be  cut  off  and  concealed  by  the 
action  of  a  fault  running  obliquely  along  the  eastern  slope  of  the 
hill ;  and  some  such  fracture  appears  probable  from  the  examina- 
tion of  the  eastern  end  of  the  southern  line  of  quartz  rock.    lo 
either  case,  we  believe  that  the  large  mass  of  quartz  rock  on  the 
northern  slope  of  the  hill,  and  which  we  are  inclined  to  identify 
with  that  of  the  Sugarloaf,  merely  rests  on  that  slope  of  the  hill, 
and  is  cut  off  to  the  north  by  the  east  and  west  fault,  mentioned 
before  as  running  by  Enniskerry,  and  bringing  in  the  tongue  o( 
black  slate.     This  fault  must  be  a  downcast  to  the  north ;  and  this 
quartz-rock  bed  will  then  be  that  which  is  shown  here  and  there 
about  the  town  of  Bray,  and  appears  to  dip  to  the  eastward,  and 
strike  the  sea-coast  somewhere  north-east  of  the  town,  being  buried 
in  that  direction  under  the  drift. 

We  have  now  to  describe  briefly  three  outlying  districts  of 
Cambrian  rock,  occurring  within  the  limits  of  the  space  we  have  in- 
tended to  discuss. 

The  first  of  these  is  in  Carrickgollogan,  or  Shankhill.  The 
quartz  rocks  and  lighter-coloured  slates  of  this  hill  we  believe  to 
belong  to  the  Cambrian  formation;  they  are  surrounded  on  one 
side  by  mica  schist,  and  on  the  other  by  black  slate,  both  of  which 
we  believe  to  be  Silurian. 

The  second  is  a  district  south  of  Boundwood,  where  a  small 
tract  of  red  and  green  slates  and  grits,  with  one  boss  of  a  kind  of 
greenstone,  is  likewise  surrounded  by  black  slate.  Some  of  the  al- 
tered Cambrian  rocks  of  this  locality  assume  some  of  the  external 
characters  of  serpentine. 

The  third  district  is  much  larger  and  more  important,  being  the 
range  of  Carrick  Mountain,  which,  with  the  two  minor  ridges  of 
Cronroeand  Ballinastraw,  runs  nearly  N.  £.  and  S.  W.  for  six  miles, 
beginning  at  Ballinalea,  a  little  south  of  Ashford  Bridge.  The 
quartz  rocks  of  this  range  are  very  bold  and  massive,  forming  often 
great  crags  and  ridges  of  bare  rock  rising  from  20  to  60  and  80  feet 
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aboTe  the  adjoining  ground.  Slates  and  grits  of  red,  green,  and 
olive-brown  colours  may  be  indistinctly  obserred  here  and  th^re 
between  them,  and  wrapping  round  their  ends,  and  in  a  few  places 
enough  of  these  are  exposed  to  give  us  an  observation  for  the  dip  of 
the  rocks.  This  was  generally  found  to  be  at  a  very  high  angle, 
either  to  the  N.  W.  or  S.  £.,  more  often  the  latter;  the  angle  usu- 
ally greater  than  60^  and  oftener  approaching  the  perpendicular. 

Black  slate  may  be  observed  in  the  cuttings  of  the  roads  be- 
tween this  ridge  and  the  rest  of  the  Cambrian  district,  but  never  in 
sufficiently  large  quantity  to  afford  any  clue  to  its  real  inclination, 
or  relation  to  the  rocks  below.  The  N.  W.  boundary  of  this  black 
slate,  however,  runs  in  such  a  very  straight  line  for  several  miles, 
and  it  forms  so  marked  a  feature  in  the  shape  of  the  ground,  that 
we  were  induced  to  consider  it  as  a  line  of  fault  This  conclusion 
was  strengthened  by  the  fact  that  the  Cambrian  rocks  of  Carrick 
Mountain  do  not  at  all  resemble  those  of  the  immediately  adjacent 
country,  but  much  more  nearly  those  of  the  neighbourhood  of  Bray 
Head  and  Kilmacanoge;  in  addition  to  which,  Oldhamias  have  been 
found  in  those  three  places,  and  in  no  other  locality  that  we  are 
aware  of.  If,  however,  the  rocks  of  Carrick  be  really  the  upper 
part  of  the  Cambrian  formation,  and  those  of  Aghowle  and  Bally- 
cullen  be  the  lower,  the  strike  of  the  first  being  N.  E.  and  S.  W., 
and  the  strike  of  the  latter  £.  and  W.,  in  each  case  over  a  district 
of  some  miles  in  extent,  and  running  side  by  side  with  each  other, 
it  is  clear  there  must  be  a  dislocation  of  very  great  magnitude  be- 
tween the  two. 

As  the  two  principal  results  of  this  paper,  we  wish  to  call  atten- 
tion— 

First,  to  the  unconformability  between  the  Lower  Silurian  and 
Cambrian  rocks. 

Secondly,  to  the  position  of  the  stratified  rocks,  taken  en  masses 
with  regard  to  the  granite. 

1.  In  north  Wales  we  have  the  lower  Silurian  rocks,  principally 
dark  gray  and  black  slates,  with  many  contemporaneous  and  intru- 
sive feldspathic  and  hornblendic  traps,  resting  apparently  quite 
conformably  on  a  great  series  of  red  and  green  grits  and  red  and 
green  slates,  to  which  series  the  term  Cambrian  has  been  restricted 
by  the  Survey.  These  Cambrian  rocks  are,  in  North  Wales,  quite 
unfossiliferous  so  far  as  is  known,  but  they  agree  in  all  their  mine- 
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ral  and  lithological  characters,  except  Id  the  occurrence  of  quarU 
rocks,  precisely  with  what  we  have  called  Cambrian  in  Widdow. 
These  Wicklow  Cambrians  are  likewise  unfotsiliferoos,  with  the 
exception  of  the  remarkable  fossil  zoophytCi  Oldhamia. 

In  North  Wales  it  is  rather  difficult  to  draw  any  good  physictl 
boundary  between  the  two  formations.  The  unconformity  between 
them  in  Wicklow,  however,  establishes  a  good  physical  break  and 
interval  between  them  in  that  locality.  That  it  is  a  local  unconfor- 
mability  appears  probable,  because  when  we  go  into  Wexford  it 
possibly  disappears,  though  even  there,  there  are  certain  evidences 
of  uQconformability  in  particular  places,  and  presumptive  evidence 
in  favour  of  it  when  the  rocks  are  viewed  on  the  large  scale,  inas- 
much as,  though  striking  in  the  same  direction^  and  dipping  at  the 
same  angle,  the  rocks  which  in  one  place  lie  immediately  under  the 
black  slate  appear  different  from  those  which  underlie  it  at  an^ 
other. 

Tou  will  see  that  we  are  here  on  the  traces  of  questions  which 
must  have  a  direct  bearing  on  the  general  classification  of  the  lower 
palaeozoic  rocks. 

2.  The  position  of  the  stratified  rocks  with  regard  to  the  granite 
is  very  interesting,  as  tending  to  modify  the  ideas  with*  regard  to 
the  physical  action  of  this  rock,  which,  if  not  now  prevailing,  have 
only  just  ceased  to  be  universally  entertained.  It  was  always 
thought  that  the  eruption  and  elevation  of  a  great  range  of  granite 
invariably  brought  up  upon  its  shoulders  the  lowest  formation  of 
the  neighbourhood,  and  fiung  off  the  upper  ones  to  a  greater  dis- 
tance from  its  fianks,  in  proportion  to  their  newness.*  In  North 
Wicklow,  however,  we  see,  according  to  our  present  results,  that 
the  granite  has  in  no  instance  the  lowest  formation,  namely,  the 
Cambrian,  in  contact  with  it,  in  no  instance  brings  any  portion  of  it 
up  upon  its  flanks;  but  on  the  contrary,  that  the  Cambrian  rocks 
either  dip  towards  the  granite  when  they  approach  within  a  couple 

•  I  may  rtmark  here,  that  I  hmd  long  ago  been  stu^^ooi  of  the  ftUacj  of  this 
notion,  and  been  inclmed  to  attribate  the  elevation  of  rocks  generallj  to  a  great 
widely-acting  force,  most  probably  the  action  of  great  heat,  of  which  the  prodnctioa 
of  igneous  rocks  was  one  of  the  local  symptoms;  bat  to  look  on  the  actual  oatbont 
of  igneous  rock  as  tending  to  prodnce  depression  rather  than  elevation  in  its  imme- 
diate neighboorhood,  except  so  far  as  the  mere  pnckering  and  crompling  of  the  bedi 
directly  in  contact  with  them  are  concerned.— (^Totf*  By  /.  B.  Juket.) 
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of  miles  of  it,  or  pay  no  regard  to  it  at  all;  and  that  the  Silurian 
rocks  which  rest  upon  the  granite  have  their  beds  tilted  up  by  it 
only  when  very  near  it,  and  then  at  comparatively  low  angles,  while 
a  mile  or  two  off  they  are  almost  invariably  vertical,  much  con- 
torted, but  seem  to  have  a  general  tendency  to  plunge  headlong  in 
the  direction  of  the  granite.  It  seems  as  if  the  elevation  of  the 
granite  and  its  outburst  had  left  a  great  hollow  or  cavity,  as  it  were, 
running  parallel  to  its  present  general  direction,  and  a  little  distance 
removed  from  it,  and  that  the  rocks  had  sunk  bodily  into  this  ca- 
vity, suffering  greatly  from  lateral  pressure,  doubtless,  during  the 
process,  while  rocks  still  farther  removed  had  remained  wholly  or 
comparatively  unaffected. 

Although  it  is  beyond  the  limits  of  this  paper,  we  will  just  add, 
that  the  position  of  the  rocks  on  the  Kildare  side  of  the  granite  con- 
firms these  conclusions.  The  lowest  rocks  are  farthest  removed 
from  the  granite;  and,  notwithstanding  many  sharp  flexures  which 
are  seen  here  and  there,  the  general  dip  of  the  whole  is  towards  the 
granite,  except  immediately  on  the  flanks  of  that  rock  where  the 
beds  are  bent  up  against  it. 

Po8Ts(!BiFT. — Since  the  above  was  written  we  were  induced  to 
examine  the  little  island  of  Ireland's  Eye.  In  that  small  space  we  find 
a  very  good  example  of  the  two  formations,  Cambrian  and  Silurian, 
in  positions  which  almost  necessarily  involve  their  unconformability, 
though  that  is  nowhere  actually  apparent  in  any  one  spot.  Along 
the  north  of  the  island  stretches  a  bold  ridge  of  quartz  rock,  which 
on  the  western  side  is  a  good  deal  interrupted  and  intertangled 
with  slates  and  unaltered  grits.  South  of  this,  on  the  western 
shore,  we  have  a  considerable  space  occupied  by  red  and  green  slates 
and  grits,  greatly  contorted,  but  on  the  whole  striking  east  and 
west,  and  dipping  apparently  to  the  south.  In  this  direction  there 
come  in,  about  the  middle  of  the  island,  beds  of  black  slate  with 
thin  grits,  bands,  and  nodules.  These  are  likewise  contorted,  but 
on  the  whole  dip  nearly  south  for  a  considerable  distance,  till  on 
approaching  the  south  end  of  the  island  they  rise  suddenly  in  that 
direction,  at  a  very  high  angle;  and  there  comes  out  from  under 
them  a  mass  of  green  slate,  with  green  grits  and  some  quartz  rock. 
So  far  there  is  no  direct  evidence  of  unconformability ;  but  on  the 
east  side  of  the  island  the  black  slates  are  continued  much  further 
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north  than  their  line  of  boundary  on  the  west  side,  and  are  seoi 
veil  exposed  in  the  clijOTs  forming  all  the  higher  ground,  and  conti- 
nuing till  they  rest  against  the  quartz  rock,  which  forms  the 
northern  ridge  of  the  island. 

It  thus  appears  that  the  red  and  green  slates,  and  grits,  which 
on  the  west  side  of  the  island  come  in  above  the  quartz  rock,  and 
are  seen  striking  across  the  low  beach  in  bristling  rocks  for  seyeral 
hundred  yards  south  of  the  quartz  rock,  are  completely  overlapped 
and  concealed  by  the  black  slates  on  the  east  side  of  the  island;  and 
nothing  is  allowed  to  appear  through  these  except  the  harder  and 
loftier  ridge  of  the  quartz  rock. 

The  black  slates  here  appear  generally  to  be  dipping  to  the 
south  here,  away  from  the  quartz  rock ;  4)ut  they  are  frequently 
contorted,  and  we  have  long  learned  to  attach  very  small  importance 
to  the  appearance  of  dip  in  such  yielding  beds  as  the  black  slate 
when  they  have  at  all  been  affected  by  disturbing  forces.  The 
relations  of  such  beds  to  the  surrounding  rocks  can  only  be  with 
certainty  ascertained  when  large  districts  have  been  carefully  exa- 
mined, and  the  general  outlines  and  behaviour  of  the  rocks  com- 
pletely determined. 

Mr.  J.  W.  Salter  informs  us  that  palsontologically  the  Silurian 
rocks  of  Wicklow  and  Wexford  represent  the  **  Bala  beds"  of  North 
Wales,  and  that  there  is  among  them  no  palieontological  representa- 
tion of  the  still  lower  group  of  the  ^'Lingula  flags."  Simultane- 
ously, then,  with  the  unconformability  between  the  two  systems  of 
rocks,  there  is  a  gap  in  the  sequence  of  groups  which  exist  else- 
where* The  elevation  and  denudation  of  the  Cambrian  rocks,  then, 
which  is  the  proximate  cause  of  the  unconformity,  may  have  occurred 
in  the  interval  belonging  to  the  **  Lingula  flag'*  period. 


Jannaiy  11th,  1864. — ^Thomab  Dawbok  Tbiphook,  Esq.,  read  a  I^mt  **C)n  tht 
Geology  of  the  Ndghbonrhood  of  Skull,  in  the  County  of  Cork,  accompanied  by 
a  Qeological  Section  from  the  eastern  end  of  Long  Island  to  western  boondaiy 
of  Mount  Gabriel  Wood." 

Long  Island  is  one  of  those  numerous  small  islands  on  the  south- 
west coast  of  Cork,  forming  a  natural  breakwater  to'SkuU  Harbour, 
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and  OD  the  veetem  side  is  about  niae 
miles  from  Cape  Clear  and  the  Faatnet 
Rock.    Honnt  Gabriel  is  about  1329 
feet  high,  the  highest  hill  in  this  part 
of  the  country:  it  Is  a  part  of  one      j 
of  the  long  peninBolas  rUDniDg  to-      ^ 
wards  the  south-west,  and  forms  one      I 
side  of  Duomanus  Bay,  on  the  other      ■ 
side  of  which,  separated  by  a  similar 
peninsula,  is  Bantry  Bay. 

There  is  a  large  gap  or  ra-riDO  in 
Mount  Gabriel,  at  about  half  the 
height,  through  which  a  new  road 
has  been  carried,  and  there  appear 
on  its  side  and  bottom  scratches  or 
strin,  similar  to  those  mentioned  by 
Mr.  Lyell  as  occasioned  by  the  pas- 
sage of  icebergs,  and  they  seem  worth 
the  attention  of  a  geologist,  as  being 
the  only  passage  through  which,  on 
the  emeigence  of  land,  snch  bodies 
could  hare  passed  for  a  considero' 
ble  distance.  Not  far  from  the  top 
of  the  hill,  and  close  to  the  line  of 
section,  is  a  small  lake  of  about  six 
or  eight  feet  deep,  surrounded  by 
cliffs,  where  good  obserTstions  of  dip 
can  be  had. 

The  rock  represented  in  section 
consists  of  two  distinct  varieties  of 
sandstone;  the  one  commonly  called 
purple  slate,  and  the  other  green 
grit,  with  their  corresponding  shales. 
Though  the  rock  is  abundant,  it  ia 
difficult  to  obtain  quarries  for  build- 
ing materials:  first,  there  are  sofew 
jointed  beds;  secondly,  the  stones  are 
BO  laminated  from  cleavage  that  few, 
excepting  large  masses,  can  be  got 
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out  above  six  or  eight  inches  thick.  The  greeo  grit  csn  be  diiiel- 
led  or  cut  for  masonry,  but  for  this  purpose  is  not  easily  obtained, 
though  this  rock  is  much  better  jointed  than  the  purple  grit  It 
has  been  analyzed  in  the  Laboratory  of  Trinity  €k>llege,  Dublin,  and 
found  to  consist  of — 

Silez, 94 

Oxide  of  iron  and  alumina, 4 

Alkali, 2 

lime, Tnoe. 

The  cleavage  is  g^ierally  a  few  degrees  from  the  vertical;  snd 
it  is  exceedingly  difficult  in  some  places,  from  the  compactness  of 
the  beds  on  each  other,  to  distinguish  the  true  dip  of  the  beds,  espe- 
cially when  the  latter  are  nearly  vertical;  but  when  flat,  the  dea?- 
age  seldom  or  ever  runs  through  two  adjoining  beds  in  the  8tme 
direction:  hence  this  may  be  used  as  a  means  of  distinguishing  two 
beds.  The  shales  are  also  of  importance  in  this  respect  in  these 
rocks,  together  with  hard  nodules,  which  stand  out  from  the  face  of 
the  rock  after  exposure  to  the  weather. 

The  country  appears  to  have  undergone  very  considerable  dena- 
dation;  it  is  consequently  rare  to  discover  any  anticlinal  axis  whkii 
has  not  the  top  of  the  upper  beds  completely  cut  away,  and  the  oc- 
currence of  such  an  axis  is  only  recognised  in  some  places  by  tbs 
sudden  reversion  of  the  dip. 

The  principal  minerals  are  quarts,  chlorite,  micaceous  iron,ins^ 
lachite,  copper  pyrites,  iron  pyrites,  sulphate  of  bary tea,  with  bog 
iron  and  wad.  Of  these  the  quartz  veins  with  chlorite  are  verj 
abundant.  Generally  associated  with  chlorite  is  the  micaceous  iroot 
and  in  most  of  the  quartz  veins,  when  these  occur  together,  they 
are  generally  looked  on  as  taking  the  place  of  copper  ore,  whicbt 
though  of  excellent  quality  in  this  country,  is  deficient  in  quantitj 
and  greatly  scattered. 

No  fossils,  that  I  am  aware  of,  have  been  discovered  in  this 
district;  but,  as  r^ards  position,  these  rocks  lie  under  mountaiD 
limestone  and  magnesian  limestone  at  Cork,  to  whidi  place  tbej 
continue;  but  as  they  go  eastward  the  purple  slate  becomes  of  s 
red  colour,  lying,  as  in  section,  under  the  green  grits,  over  whioii« 
and  when  they  are  wanting  on  the  red  slate,  the  limestone  is  ioi' 
posed;  also,  as  they  approach  Cork,  they  assume  more  the  appetf- 
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Alice,  especially  in  the  green  grits,  of  a  conglomerate  of  hard  no- 
dules and  cementing  matter,  as  though  the  heavier  particles  were 
£rst  deposited  in  shallower  water,  while  the  finer  were  carried  out 
to  the  deeper  towards  Cape  Clear. 

There  is  no  limestone  within  thirty  miles  of  the  line  of  section ; 
consequently  the  lime  is  imported,  and  sea-sand  is  used  for  agricul- 
tural purposes  in  its  place. 

The  contortion  (shown  on  the  section)  upder  water  in  Long 
Island  channel  is  seen  at  the  western  end  of  the  island,  and  In  an- 
other to  the  westward  of  it;  so  that  the  line  passing  through  them 
parallel  to  the  strike  on  the  island  and  main  land  would  place  the 
same  contortion,  if  carried  on,  as  is  probable,  as  shown  in  the  sec- 
tion, and  by  the  arrows  and  colour  on  the  map. 

The  strike  of  the  rocks  in  this  country  is  very  uniform,  gene- 
nerally  from  E.  and  W.  to  E.  Itf*  N. 

The  heights  are  taken  from  the  Ordnance  Map. 

The  mines  of  the  Audley,  Coosheen,  and  Crookhaven  Companies 
are  adjaoent  to  the  line  of  section,  and  occur  almost  inyariably  at 
the  junction  of  the  green  grits  and  purple  slate;  the  ores  being 
seldom  or  ever  found  in  the  latter,  and,  when  they  are,  the  gangue 
is  generally  green  grit  and  quartz. 

I  have  calculated  the  thickness  of  the  purple  slate  and  the  green 
grit  to  be  the  following,  in  feet: — 

Purple  slats, 8864 

Green  grit, 1581 

For  building  material,  the  red  slate  about  Cork  is  selected  in 
preference  to  the  green  grit 


Jannaij  11th,  1854. — pBorsssoa  Hauorton  commnnicatad  the  following  Kotioee 

of  Foesilfl  from  the  Carboniferons  limestone. 

1.  Trftgos  semioiroulare,  M'^Coy, — This  fossil  is  described  by  Pro- 
flessor  M'Coy  (Synopsis  Carb.  Foss.  Ireland,  p.  196,  pi.  xzviL  8)  as 
a  zo(^hy te,  probably  allied  to  the  family  Spongiadse.  My  attention 
was  directed  to  it  by  Captain  Jones,  who,  from  a  comparison  of  a 
^>eoknen  from  the  Kildare  limestone,  in  Dr.  Griffith's  collection. 
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with  his  own  collection  of  fishes'  teeth  from  the  Armftgh  limestone, 
was  led  to  believe  that  it  should  be  referred  to  the  vertebrate,  and 
not  to  the  zoophytic,  class.  On  a  comparison  of  Captain  JoDet^ 
specimens  with  Dr.  Griffith's  and  another  from  Kildare,  in  the  Mu- 
seum of  Trinity  Collie,  I  believe  that  the  Trago$  senUdreidare  is 
identical  with  the  Cladodua  driattia  of  Agassiz. 

2.  Atrypa  hastata,  Sow.  sp, — Two  specimens  of  this  fossil,  show- 
ing the  colouring  of  the  original  shell,  are  figured  in  the  accompi- 
nying  plate  (Figs.  1,  2).  The  colouring  matter  appears  to  have 
been  distributed  in  diverging  rays  of  variable  breadth :  it  appears 
on  the  figured  specimens  as  a  dark  gray  shading  on  the  whitish  blue 
of  the  shelL  These  specimens  were  presented  to  the  Museum  of 
Trinity  Collie  by  Gkorge  Dawson,  Esq.,  and  were  found  by  him  in 
the  neighbourhood  of  Drogheda. 

3.  Orthooeraa  unguia,  Phil, — Two  specimens  of  this  fos^  are 
figured  in  the  annexed  plate:  one  (Fig.  3),  found  by  the  Bev.  Jc^Q 
Quarry  at  St.  Doolagh's,  Dublin;  and  the  other  (Fig.  4)bymjselt 
at  Llanedwen,  Anglesey.  The  figures  represent  sections,  showing 
the  internal  structure  of  the  chambers  and  siphuncle;  and  from  in 
inspection  of  them  it  appears  that  the  siphuncle  is  beaded.  From 
the  specimens  which  I  htfve  had  an  opportunity  of  examining,  I  *^ 
inclined  to  believe  that  there  is  no  sufficient  reason  for  considering 
Orthoceraa  arcucUum^  PhiL^  to  be  distinct  from  the  present  Ml 
M'Coy  has  separated  both  these  species  from  Orthoceraa^  and  pro- 
posed for  his  new  genus  the  name  Campy locercUf  derived  from  the 
curved  outline  of  the  fossil. 

4.  Orthooeraa  fiiaiforme,  Sow,  —  From  numerous  sections  of 
this  fossil  I  have  ascertained  that  it  is  provided  with  a  beaded 
siphuncle,  differing  in  no  respect  from  that  o£  Orthocercu  ungwt; 
it  possesses,  also,  the  curved  outline  of  the  latter,  as  is  well  shown 
by  some  beautiful  specimens  in  the  College  Museum,  found  at  Milii' 
cent,  Kildare.  I  am  strongly  inclined  to  adopt  the  opinion  that  it 
should  be  considered  the  same  fossil.  Of  the  two  figures  given  of 
it  by  Mr.  Sowerby  (Min.  Conch.,  vol.  vi.,  pi.  588),  one  would  be 
called  0.  unguis^  and  the  other  O.fiuiforme^  by  most  geologists  who 
recognise  the  difference  between  them.  Mr.  M*Coy  has  formed  iti 
together  with  a  new  species  {vtntricosum)^  into  a  genus  (JPoterio* 
ceras),  distinct  from  Orthoceraa.  If  any  new  genus  be  formed,  it 
should  be  one  named  from  the  beaded  structure  of  the  siphuncle 
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which  is  a  ftmdamental  characteristic.  But  it  appears  sufficient  for 
all  practical  purposes  to  consider  these  orthoceratites  simply  as  a 
subdivision  with  a  moniliform  siphuncle.  From  the  Actinoceras^ 
however,  thej  appear  to  be  distinguished  by  their  curved  outline. 

5.  Frodncta  gigantea,  Sow. — From  an  examination  of  a  great 
number  of  specimens  of  these  fossils  in  situ  at  Y aynol  Wood  and 
Bryn  Adda,  Caernarvon,  I  am  satisfied  that  it  should  be  considered 
the  same  as  Producta  Scntica,  Sow,  The  striation  near  the  beak 
is  the  same;  and  it  is  only  in  large  specimens,  and  at  a  considerable 
distance  from  the  beak,  that  the  longitudinal  digitiform  ribs,  cha- 
racteristic of  the  P.  gigantea,  make  their  appearance.  Professor 
Phillips  has  already  proposed  to  iinite  P.  Scotica  and  P.  hemisphe' 
rtco,  Sow.,  under  the  name  P.  aurUa;  to  these  should  be  added 
P.  gigantea. 

The  specific  name  Scotica  should  perhaps  be  retained,  as  being 
that  under  which  most  of  these  fossils  have  been  described. 
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AT  THE 

ANNUAL  GENERAL  MEETING 

HELD  out 

WEDNESDAY,  FEBRUABY  6d^  1854, 

The  PaBBiDENT,— JOSEPH  BEETE  JUKES,  ESQ., 

ly  THB  CHAIB, 

The  following  Report  from  the  Council  was  read  and  adopted: 

The  Council  present  to  the  Society  the  following  Report  for  the 
past  year: 

During  the  year  seventeen  new  Members  have  been  added  to  the 
Society,  viz. : — Life  Members: — Richard  Purdy  Allen,  Esq.;  Edward 
Barnes,  Esq.;  Professor  Edward  Forbes,  F.R.  S.,  President  of  the 
Geological  Society  of  London ;  Professor  Harkness,  F.  G.  S. ;  Wil- 
liam Bullock  Webster,  Esq.;  and  Andrew  Wyley,  Esq.  Annual 
Members: — Rev.  Harvey  Ash  worth;  Stephen  Woulfe  Flanagan, 
Esq.;  Henry  Geoghegan,  Jun.,  Esq.;  George  W.  Hemans,  Esq^ 
C.  E. ;  John  Kennedy,  Esq.  (formerly  an  Associate) ;  Henry  Kings- 
mill,  Jun.,  Esq.;  John  Stratford  Kirwan,  Esq.;  John  Locke, Esq-; 
George  MacCartney,  Esq.;  Richard  William  Townsend,  Esq.,  C. K; 
and  Robert  Mackay  Wilson,  Esq. 

The  following ^t;«  Associates  have  also  joined  during  the  same 
period,  viz.:  —  John  Grainger,  Esq.;  Joshua  H.  Lamprey,  Esq.; 
Charles  Newell,  Esq. ;  Robert  C.  Smith,  Esq. ;  and  Edward  Percy 
Wright,  Esq. 

The  Society  has  lost  during  the  year,  from  death  and  other 
causes,  ten  Members,  viz. : — Greorge  A.  Grierson,  Esq. ;  John  Ht- 
milton,  Esq.;  Thomas  Hamilton,  Esq.;  Edward  Grattan  Holt,  Esq.; 
Thomas  Maxwell  Hutton,  Esq.;  Alexander  Jack,  Esq.;  Samuel 
Jones,  Esq. ;  Frederick  M^Coy,  Esq. ;  John  Wallace,  Esq. ;  and  Wil- 
liam T.  Wilkinson,  Esq. 

Also  six  Associates,  viz. : — Charles  P.  Cotton,  Esq. ;  Arthur  A 
Jacob,  Esq.;  Alexander  MacDonnell,  Esq.;  John  W.  Mallet, Esq*; 
Joseph  O'Kelly,  Esq. ;  and  William  Thornhill,  Esq. 
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The  present  state  of  the  Society  as  to  numbers  is  as  follows: — 
4  Honorary  Members,  43  Life  Members,  85  Annual  Members,  and 
14  Associate  Members;  total  amounting  to  146;  being  a  gain  on 
the  year  of  eight  Members. 

This  increase  of  Members  has  been  accompanied  by  an  increased 
interest  felt  by  all  in  the  progress  of  the  Society,  to  meet  which 
your  Council  have  not  hesitated  to  incur  additional  expense  in 
illustrating  your  Journal ;  and  they  are  happy  to  report  that  their 
exertions  in  this  respect,  accompanied,  as  they  have  been,  by  a  re- 
duction in  the  price  of  the  old  numbers  of  the  Journal,  have  had 
the  effect  of  rendering  our  publications  better  known  among  those 
interested  elsewhere  in  our  science. 

In  order  to  meet  the  increased  desire  of  the  Members  for  a 
speedy  publication  of  our  Proceedings,  the  Council  have  resolved 
on  publishing  the  Journal,  in  future,  twice  each  year ;  and  they 
entertain  the  hope  that  the  future  numbers  of  your  Journal  will 
increase  the  reputation  of  this  Society  as  an  active  centre  of  Geolo- 
gical Science.  We  cannot  hope  to  compete  with. our  elder  sister, 
the  Geological  Society  of  London ;  but,  in  our  own  sphere,  we  may 
render  essential  service,  by  carefully  recording  the  facts  we  have 
occasion  to  observe ;  at  the  same  time  it  must  be  remembered,  that 
in  order  to  do  so  effectively  by  our  publications,  we  must  provide 
the  means  of  publishing,  which  can  be  best  accomplished  by  each 
Member  persuading  some  of  his  friends  to  join,  and  unite  with  us 
in  developing  the  mineral  structure  and  resources  of  this  country. 
Tour  Council  are  persuaded  that  the  material  basis  of  this  coun- 
try's prosperity  depends  upon  the  development  of  her  agricultural 
and  mineral  resources.  In  this  development  the  Geological  Society 
of  Dublin  can  take  an  active  part ;  and  it  is  a  duty  which  we  owe 
to  ourselves  to  endeavour  to  increase  the  knowledge  we  possess,  and 
to  diffuse  it  Our  sphere  may  be  humbld  our  place  secondary,  but 
let  it  be  said  of  us  that  we  have  done  what  we  could 

During  the  past  summer  the  Third  and  concluding  Part  of  Vol.  V. 
of  the  Journal  has  been  published,  and  with  it  a  List  of  all  Papers 
read  before  the  Society  since  its  foundation  in  1831.  The  First 
Part  of  Vol.  VI.  will,  it  is  hoped,  be  ready  for  delivery  to  the  Mem- 
bers before  the  meeting  in  April. 

The  following  List  contains  an  account  of  the  Donations  made 

to  the  Society  during  the  year. 

E  2 
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DONATIONS 


RECEIVED  SINCE  LAST  ANNIVERSARY. 


1863. 

Feb.  16.— Memoir  of  the  Right  Hon.  Sir  John  Sinclair,  Bart 

Presented  by  the  Publishers,  the  Messrs.  Chambers, 
Edinburgh. 

Feb.  16. — Museum  of  Practical  Greology  and  Geological  Survey:— 

Records  of  the  School  of  Mines  and  of  Science  ap- 
plied to  the  Arts,  Vol.  L,  Part  2.  Presented  by 
J.  Beete  Jukes,  Esq. 

Feb.  16. — The  Isthmus  of  Darien  in  1852.— Journal  of  the  Expe- 
dition of  Inquiry  for  the  Junction  of  the  Atkntic 
and  Pacific  Oceans,  by  Lionel  Gisbome.  Presented 
by  H.  C.  Forde,  Esq. 

March  2 — Quarterly  Journal  of  the  Geological  Society  of  London, 

No.  33.     Presented  by  the  Society. 

March  2. — Museum  of  Practical  Greology  and  Geological  Survey: — 

Records  of  the  School  of  Mines  and  of  Science  ap- 
plied to  the  Arts,  Vol.  L,  Part  1.  Presented  by 
J.  Beete  Jukes,  Esq. 

March  2. — ^Museum  of  Practical  Geology. — Government  School  of 

Mines  and  of  Science  applied  to  the  Arts: — Indus- 
trial Instruction  on  the  Continent,  by  Lyon  Playfair, 
C.  B.,  F.  R.  S.     Presented  by  J.  Beete  Jukes,  Esq. 

May    4. — House  of  Representatives. — William  T.  G.  Morton,  M.D. 

— Sulphuric  Ether. — Report  of  the  Select  Committee 
on  Dr.  Morton's  MemoriaL  Presented  by  the  House 
of  Representatives. 

May  4. — Memoirs  of  the  Geological  Survey  of  the  United  King- 
dom.— Figures  and  Descriptions  illustrative  of  Bri- 
tish Organic  Remains.     Decades  IV.  and  VL 
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1853. 
May    4. — Musetun  of  Practical  Geology  and  Geological  Survey:— 

Records  of  the  School  of  Miues  and  of  Science  ap- 
plied to  the  Arts,  Vol.  L,  Parts  1  and  2.  Museum  of 
Practical  Greology :  Industrial  Instruction  on  the  Con- 
tinent, by  Lyon  Playfair,  C.  B.,  F.  R.  S.  Geological 
Survey  of  Great  Britain,  Sheets  17,  18,  60,  61 ;  72, 
N.  E.,  S.  W.,  S.  E. ;  74,  R  W.,  S.  W.,  S.  E. ;  75,  76, 
77,  N.  E. ;  78,  N.  W.,  N.  E.,  S.  W. ;  79-82.  Hori- 
zontal  Sections,  Sheets  18,  19,  20,  21,  23,  24, 26,  27, 
28,  29,  30,  35,  and  .36.  Vertical  Sections,  Sheets  16, 
17,  18.  The  "whole  presented  by  the  Geological  Sur- 
vey of  the  United  Kingdom,  through  Sir  Henry  T. 
De  la  Beche,  C.  B. 
May    4. — The  Geological  Observer,  by  Sir  Henry  T.  De  la  Beche, 

C.  B.,  &C.   Second  Edition,  revised:  1853.  Presented 
by  the  Author. 
May    4 — 1793  and  1853,  in  Three  Letters,  by  Richard  Cobden, 

Esq.,  M.  P.    Fourth  Edition.  Presented  by  the  Peace 
Conference  Committee. 

-Transactions  of  the  Royal  Scottish  Society  of  Arts, 
Vol.  rV.,  Part  2.     Presented  by  the  Society. 

•Quarterly  Journal  of  the  Geological  Society  of  London, 
No.  34.     Presented  by  the  Society, 

-Popular  Physical  Geology,  by  J.  Beete  Jukes,  F.  G.  S. 
Presented  by  the  Author. 

-Transactions  of  the  Kilkenny  Archaeological  Society, 
for  the  year  1851.     Presented  by  the  Society. 

-Report  of  a  Geological  Survey  of  Wisconsin,  Iowa,  and 
Minnesota;  and  incidentally  of  a  portion  of  Nebraska 
Territory :  made  under  Instructions  from  the  United 
States  Treasury  Department,  by  David  Dale  Owen; 
with  a  Volume  of  Illustrations.  Smithsonian  Con- 
tributions to  Knowledge: — On  Mosasaurus,  and  the 
allied  Genera,  by  Dr.  R.  W.  Gibbes.  The  Law  of 
Deposit  of  the  Flood  Tide,  by  Charles  Henry  Davis, 
A.  M.,  &c.  Observations  on  Terrestrial  Magnetism, 
by  John  Locke,  M.  D.,  &c.  Memoir  on  the  Extinct 
Species  of  American  Ox,  by  Joseph  Leidy,  M.  D.     A 


May 

11.. 

June 

8.. 

June 

8.. 

July 

8.. 

Aug. 

24. 
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1853. 

Flora  and  FauDa*  within  Living  Animals,  by  Joseph 
Leidj,  M.  D.  Explanations  and  Sailing  Directions 
to  accompany  the  Wind  and  Current  Charts,  ap- 
proved by  Commodore  Charles  Morris,  by  Lieut 
M.  F.  Maury,  U.  S.  N.  Fourth  Edition,  Report  on 
the  Geology  of  the  Lake  Superior  Land  District, 
by  J.  W.  Foster  and  J.  D.  Whitney— Part  2,  The 
Iron  Region,  together  with  the  general  Geology ;  with 
a  Volume  of  Maps.  Sixth  Annual  Report  of  the 
Board  of  Regents  of  the  Smithsonian  Institution,  for 
the  year  1851.  On  the  Causes  of  Tornados,  by  Dr. 
Hare.  Second  Edition  (three  copies).  Norton's  Lite- 
rary Register  and  Book  Buyer's  Almanack,  for  1853 
(two  copies).  The  whole  presented  by  the  Smitiiso- 
hian  Institution. 

Aug.  24. — Boston  Journal  of  Natural  History,  Vol.  VL,  Nos.  1 

and  2.  Proceedings  of  the  Boston  Society  of  Natural 
History,  Nos.  1  to  14.    Presented  by  the  Society. 

Nov.    9. — Rough  Notes  of  a  Trip  to  Re-union,  the  Mauritius  and 

Ceylon,  by  Frederic  J.  Mouat,  M.  D.  Presented  by 
the  Author. 

Nov.  9* — Athenseura — Rules  and  Regulations,  and  List  of  Mem- 
bers, 1852;  with  Donations  to  the  Library.  Annual 
Report ;  General  Abstract  of  the  Accounts,  <fec^  from 
1st  January  to  31st  December,  1853.  Presented  by 
the  Club. 

Dec   13.— Quarterly  Journal  of  the  Geological  Society  of  London, 

No.  36.     Presented  by  the  Society. 

Dec  13. — The  Queen's  University  in  Ireland: — Report  on  the 

Condition  and  Progress  of  the  Queen*s  University  in 
Ireland,  for  the  year  ending  June  19)  1852,  and  to  Sep- 
tember 1,  1853;  A.B.  and  A.M.  Degree  and  Honor 
Examination  Papers,  1853  (two  parts);  Agriculture 
Diploma  and  Honor  Examination  Papers,  1853;  List 
of  the  Senate,  Professors,  and  Examiners;  and  Ordi- 
nances regarding  the  several  Courses  of  Study.  P^ 
sehted  by  the  Secretary,  Rcflbert  Ball,  LL.  D. 
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1853. 
^  Dea  13y — The  Medical  Circular,  No.  46,  New  Series.    Pr.e8eote4 

by  the  Editor. 
1854. 
Jan*  11. — Proceedings  of  the  Royal  Irish.  Academy,    Vol.  V., 

Parts  2  aod  3.  Presented  by  the  Academy. 
Jan.  !?• — ^Arcaogement  of  the  British  Marbles,  Alabasters,  Ser- 
pentines, Porphyriies,  Granites,  Building  Stones,  &c., 
in  the  Vestibule  aad  Hall  of  the  Museum  of  Practi- 
ce! Greology,  1863.  Muaeum  of  Practical  Geology 
and  Geokgical  Survey: — Becords  of  the  School  of 
Mines  and  of  Science  applied  to  the  Arts,  VoL  I., 
Parts  3  and  4.  Presented  by  the  Geological  Sur- 
rey of  the  United  Kiogdon^  through  Sir  Henry  X* 
De  la  Beche,  C.  B. 
^  Feb.     8.— The  Athenaeum,  1853*    Presented  by  the  Editor. 

Feb.     8.— The  Literary  Gazette,  1853.    Presented  by  the  Editor. 
Feb.     8. — Journal  of  the  Society  of  Arts,  Nos.  12  to  63.   Presented 
^  by  the  Society. 

'  Feb.     8.— The  Musical  Times,  Nos.  106  to  1 17.     Presented  by  the 

Editor. 
'  Feb.     8. — A  Monograph  of  the  Crag  MoUusca,  or.  Descriptions  of 

Shells  from  the  Middle  and  Upper  Tertiaries  of  the 
^  East   of  England;   by   Searles  V.  Wood,  F.  G.  S., 

^  Part  1,  Univalves  (two  copies).     Monograph  on  the 

Fossil  Reptilia  of  the  London  Clay,  Part  1,  Cbelonia, 
by  Professor  Owen,  F.  R.  S.,  &c.,  and  Professor  Bell, 
Sec.  R.  S.,  &C.    4 to.    London :  Printed  for  the  Palae- 
'  on tographical  Society,  1848-49.     Presented  by  Wil- 

liam Edington,  Esq. 
'  Feb.     8. — Quarterly  Journal  of  the  Geological  Society  of  London, 

'  No.  35.     Presented  by  the  Society. 

Feb.  8. — Address  at  the  Anniversary  Meeting  of  the  Royal  Geo- 
graphical Society,  23rd  May,  1853,  by  Sir  R.  I. 
Murchison,  G.  C.  St.  S.,  &o.  Presented  by  the  Au- 
thor. 
Feb.  8. — Thirty-third  Report  of  the  Council  of  the  Leeds  Philo- 
sophical and  Literary  Society,  at  the  close  of  the 
Session,  1852-53.     Presented  by  the  Society. 
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1854. 

Feb.  8.— Memoirs  of  the  Geological  Soryey  of  the  United  King- 
dom— Figures  and  Descriptions  illustrative  of  Bri- 
tish Organic  Remains,  Decade  YIL  Museum  of 
Practical  Greologj  and  Geological  Survey — Records 
of  the  School  of  Mines  and  of  Science  applied  to  the 
Arts,  Vol  L,  Parts  3  and  4.  Board  of  Trade^De- 
partment  of  Science  and  Art — Prospectus  of  the 
Metropolitan  School  of  Science  applied  to  Mining 
and  the  Arts,  3rd  Session,  1853-54  (two  copies). 
On  the  Educational  Uses  of  Museums,  by  Edward 
Forbes^  F.  R.  S.,  &c.  The  whole  presented  by  the 
Greological  Survey,  through  J.  B.  Jukes,  Esq. 

Feb.  8. — Reports  of  the  Proceedings  of  the  Greological  and  Poly- 
technic Society  of  the  West  Riding  of  Yorkshire^ 
1852.    Presented  by  the  Society. 
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LIFE  SUBSCRIPTIOKS. 

Lord  Talbot  de  Malahide, 10  0    0 

Bev.  Profeaaor  Hanghton, 10  0    0 

Bichard  Pnrdj  Allen,  Esq., 10  0    0 

Bobert  Harkness,  Esq., 10  0    0 

Edward  Barnes,  Esq. 5  00 

WiUiam  B.  Webster,  Esq 600 

Andrew  Wyley,  Esq, 6  00 


£66    0    0 


ADMISSION  FEES. 

Samuel  Gordon,  M.  D., 1  0  0 

Bobert  W.  Smith,  M.  D., 1  0  0 

John  S.  Kirwan,  Esq., 100 

Professor  England, 1  0  0 

William  Soott,  Esq., 1  0  0 

Stephea  W.  Flanagan,  Esq., 1  0  0 

Bichard  Wolseley,  Esq., 1  0  0 

William  Clarke,  Esq., 1  0  0 

Ber.  H.  Aahworth, 1  0  0 


£9    0    0 


SUBSCBIPTIONa 


£   8.  d. 


Edward  Wright,  Esq., 
Bobert  Mallet,  Esq.,    . 
Samoel  Gordon,  M.D., 
Bobert  W.  Smith,  M.  D., 
Thomas  Magnire,  Esq., 
James  Duncan,  M.  D., 
A.  Jack,  Esq., .... 
Bobert  Callwell,  Esq., 
Dr.  Hanrey,     .... 
Ber.  Charles  Grayes,  . 
A.  M'G.  Giles,  ^.,   . 
George  Teates,  Esq.,   . 
George  M'Dowell,  Esq., 
Charles  P.  Croker,  M.D., 
Josqkh  Welland,  Esq., 
Earl  Fitiwilliam,     .   . 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Carried  finiHxrdf    £l7     0     0 


Brought  forwtard, 
John  S.  Kirwan,  Esq.,  . 
H.  MedlicoU,  Esq.,  .  .  . 
John  J.  S.  Moore,  Esq.,  . 
Gilbert  Sanders,  Esq.,  . 
John  Puver,  Esq.,  .  .  . 
Thomas  Hation,  Esq.,  .  . 
John  McDonnell,  M.D.,  . 
John  Patten,  Esq.,  .  .  . 
Pat  Fenlon,  Esq.  (1862-68), 
Samuel  Downing,  Esq.,  . 
Bobert  Ball,  Esq.,  .  .  . 
B.  Hitchcock,  Esq.,  .  • 
Evelyn  Shirley,  Esq.,  .  . 
Professor  England,  .  .  . 
Frederick  M*Coy,  Esq.,   . 


£ 
17 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
2 


ff.    d. 

0     0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Carried  forward^     £84     0     0 


(  &»  ) 


£    t. 

d. 

Bnmgkt  forward,     84     0 

0 

George  Kinahan,  Esq.,    .   .     1 

L     0 

0 

Wm.  Thomas  Wilkiiisoii,  Esq.,  1 

L     0 

0 

Heniy  H.  Head,  M.  D.,  .    .     ] 

L     0 

0 

James  Apjohn,  M.  D.,      .    . 

L     0 

0 

Richard  Wolaeley^  Esq.,  .    .     1 

L     0 

0 

William  Clarke,  Esq.,      .    .     1 

L     0 

0 

TheLDrdChanre1]er(1852-58)  2 

{     0 

0 
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The  following  Officers  for  the  ensuing  year  were  then  declared 
duly  elected,  and  the  Society  adjourned  to  receive  the  President's 
Annual  Address : — 


l^resitiem: 

J08BPH  BXBTB  JUKES,  M.A.,   F.B.S.,  M.R.I.A. 

HUMPHBBT  LLOTD,   D.  D.,   8.  F.  T.  a  D.,   M.  B.  L  A« 

BOBKBT  BALL,   IX.  D.,  M.  B.  L  A. 

UBDT.-OOL.   POBTLOCK,   B.  E.,   F.  B.  8.,    M.  B.  I.  A. 

BOBBBT  MALLET,   O.  B.,  M.  B.  L  A. 

JAMES  APJOHK,  M.D.,   F.B.8.,   M.B.I.A. 

9rf  Bsurns : 

WILLIAM  BDnrOTOV,   ESQ.,   M.  B.  L  A. 

•AMuxL  DowBnro,  as. 

secretaries : 

BEY.  PBOFE8SOB  HAUOHTON,   F.T.C.D.,   M.B.LA. 
FBEDEBICK  J.  SIDirET,   LL.  D.,   M.  B.  I.  A. 

Cotmdl : 

BIOHABD  QBIFFITH,  LL.  D.,   F.  B.  8.,   M.  B.  L  A. 

O.   W.   HAMILTON,   ESQ.,   M.  B.  I.  A. 

JOHN  MACDONNBLL,   M.D.,   M.  B.  L  A. 

PB0FE880B  HABBISON,   M.  D.,   M.  B.  I.  A. 

THOMAS  BUTTON,  ESQ.,   M.  B.  I.  A. 

BOBEBT  OALLWBLL,   ESQ.,   M.  B.  L  A. 

PBOFESSOB  HABVET,   M.D.,   M.B.LA. 

BEV.  J.   A.   OALBBATTH,   F.  T.  a  D.f  M.  B.  I.  A. 

JOHN  KELLT,   ESQ. 

BT.  HON.  LOBD  TALBOT  DE  MALAHIDB,   M.  B.  I.  A. 

PBOFESSOB  ALLMAN,  M.  D.,   M.  B.  I.  A. 

OBOBOE  M'DOWELL,  F.  T.  O.  D. 

BEY.  PBOFESSOB  JELLETT,   F.  T.  O.  D.,  M.  B.  I.  A. 

■DWABD  WEIGHT,  LL.  D. 

OILBEBT  8ANDBBS,  ESQ.,  M.  B.  I.  A. 


ANNUAL  ADDBESS 

DBLITBmKD  BBPORS  TRB 


GEOLOGICAL  SOCIETY  OF  DUBLIN, 

FEBRUABT  8,  1854, 


BT 


JOSEPH  BEETE  JUKES,  M.A.,  F.R.S. 

PRESIDENT  OF  THE  SOCIETY. 


You  'will  doubtless  recollect,  Gentlemen,  that  when  our  late  Presi- 
dent, Dr.  Ball,  prematurely  resigned  the  office  last  year,  induced 
thereto,  to  our  great  regret,  by  ill  health  and  pressure  of  other 
business,  he  said  that  he  left  it  as  a  debt  due  by  the  Chair  to  review 
the  sixteen  papers  which  were  laid  before  you  during  the  year  of  his 
presidency,  and  trusted  to  me  to  clear  it  off  on  the  preseAt  occasion. 
I  should  at  all  times.  Gentlemen,  be  most  anxious  to  comply 
with  any  wish  of  my  friend  Dr.  Ball,  and  will  therefore  endeavour  to 
meet  the  spirit,  if  not  the  precise  words,  of  his  request,  by  taking  as 
the  subject  of  the  present  Address  not  merely  our  own  progress  but 
the  general  progress  of  Greology  during  the  past  two  years.  As,  how- 
ever, this  is  too  large  a  subject  to  be  compressed  into  so  short  a  space 
with  any  hope  of  justice  being  done  to  it,  and  as  time  and  means 
would  alike  fail  me  in  making  this  review  a  general  one  for  the 
whole  world,  you  must  allow  me  to  confine  myself  chiefly  to  our 
own  islands,  and  even  then  to  select  from  the  publications  of  the 
last  two  years  such  as  appear  to  me  to  be  of  the  most  general  inte- 
rest. Among  these  I  shall  hold  as  the  chief  the  publications  of  our 
great  prototype,  the  Greological  Society  of  London.  I  will  endea- 
vour then,  in  addition  to  a  notice  of  our  own  works,  to  give  you  a 
brief  account  of  what  they  have  been  doing,  and  of  one  or  two  other 
contributions  to  our  general  knowledge;  and  I  think  perhaps  I 
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may  thus  more  usefully  occupy  your  time  than  if  I  confined  mysdf 
to  reciting  and  criticising  that  with  which  you  ought  to  be  alretdy 
sufficiently  familiar, — namely,  the  papers  which  have  been  read  it 
our  own  meetings. 

In  reviewing  the  publications  of  the  Geological  Society  of  Lon- 
don I  shall  include  the  two  Presidential  Addresses  for  1862-63,  be- 
cause they  contain  very  raluable  contributions  to  our  stock  of 
general  information  on  two  subjects  of  great  interest  and  impor- 
tance. When  I  remind  you  that  their  author  is  the  eminent  Cam- 
bridge mathematician  and  physicist,  Mr.  W.  Hopkins,  you  will  it 
once  be  aware  of  the  value  of  these  contributions. 

GEOLOGICAL  PHYSICS. 

In  his  Address  of  last  year  Mr.  Hopkins  has  done  a  great  bo- 
vice  to  all  those  of  us  who  have  not  the  time  to  read  large  and  pro- 
found books,  and  who  do  not  possess  much  mastery  of  the  language 
and  processes  of  mathematics,  by  giving  us  a  popular  account  of  the 
great  work  of  M.  Elie  de  Beaumont  on  "  The  Systems  of  MouDtain 
Chains."  Mr.  Hopkins  speaks  in  the  highest  terms  of  the  great 
ingenuity,  the  perfect  acquaintance  with  the  mathematics  of  the 
subject,  the  care  and  labour  bestowed  on  elaborating  all  the  de- 
tails, the  unflinching  honesty  which  leaves  no  part  of  the  subject 
without  complete  investigation,  and  the  candour  of  statement  dis- 
played by  the  eminent  author  of  this  great  work. 

In  endeavouring  to  condense  Mr.  Hopkins's  account  of  it,  and 
to  reduce  his  description  into  still  more  familiar  terms,  I  fear  I 
must  be  led  into  some  inexactness  or  incompleteness  of  statement; 
but  all  I  aim  at  is  to  give  you  such  a  clue  to  the  general  bearings 
of  the  subject  as  may  induce  you  to  give  and  facilitate  your  giving 
a  careful  and  patient  perusal  to  Mr.  Hopkins's  Address,  and  thus 
enable  you  to  make  yourselves  more  complete  masters  of  the  theory 
of  M.  Elie  de  Beaumont 

Tou  are  aware  that  the  main  point  of  this  theory  is  to  profe 
that  those  mountain  chains  that  run  parallel  to  each  other  have  been 
elevated  at  the  same  time,  or  rather,  perhaps,  that  all  mountain 
chains  of  contemporaneous  elevation  run  parallel  to  each  other.  Now, 
in  the  first  place,  what  do  we  mean,  when  we  speak  of  the  globe  ge- 
nerally, by  mountain  ranges  being paralUl  to  each  other?  It  is  ob- 
vious that  when  we  take  comparatively  small  portions  of  the  eartb^s 
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surface,  snch  as  England  and  France,  or  France  and  Spain,  that 
the  compass-beating  will  give  us  a  stifficiently  accurate  measure  of 
parallelism.  A  mountain  chain  running  N.  E.  and  S.  W.  in  England 
will  be  parallel  to  a  N.  E.  and  8.  W.  chain  in  France,  with  quite 
sufficient  accuracy  for  our  purpose.  If,  however,  we  take  a  terres- 
trial globe,  and  draw  on  different  portions  of  it  widely  apart  from 
each  other  lines  representing  mountain  chains,  each  running  N.  E. 
and  S.  W.  (of  course  I  mean  corrected  for  the  Tariation  of  the  com- 
pass), you  will  see  that  these  different  lines  are  by  no  means  pa- 
rallel to  each  other  in  any  sense  in  which  that  term  could  possibly 
be  applied. 

Suppose  we  draw  such  a  line,  say  a  thousand  miles  long,  passing 
through  London,  and  another  through  the  antipodes  of  London, 
and  the  globe  were  transparent,  and  we  were  to  hold  it  up  to  the 
light  in  such  a  position  as  to  make  those  two  points  coincide,  we 
should  see  that  the  N.  E.  and  S.  W.  lines,  instead  of  being  parallel, 
crossed  each  other  at  right  angles.  In  the  same  way,  in  a  terres- 
trial globe,  all  the  meridians  have  the  same  compass-bearing — 
namely,  due  N.  and  S. ;  but  instead  of  being  parallel,  they  all  con- 
verge at  the  poles,  where  they  cross  each  other  at  all  kiads  of  angles. 
That  lines  having  the  same  compass-bearing  are  not  parallel  to  each 
other  may  be  shown  also  in  this  way: — Suppose  the  globe  to  be  all 
covered  with  water,  and  the  variation  of  the  compass  not  to  exist, 
and  a  vessel  in  the  Antarctic  regions  were  to  start  on  an  E.  N.  E. 
course,  it  is  clear  she  would  sail  round  and  round  the  globe,  conti- 
nually getting  farther  north  untiT  she  found  herself  in  the  Arctic 
regions,  having  thus  described  a  great  spiral  round  the  globe  of 
several  turns ;  but  no  part  of  a  spiral  can  be  considered  as  parallel 
to  any  other  part. 

Again — the  meridian  lines  on  a  globe  are  all  great  circles ;  that 
is,  if  we  suppose  the  earth  to  be  cut  through  by  a  plane  coinciding 
with  any  meridian  line,  that  cut  would  pass  through  the  centre  of 
the  earth,  and  the  globe  would  be  divided  by  it  into  two  equal 
parts,  or  two  hemispheres:  and  when  we  consider  the  matter,  we 
shall  see  that  no  two  planes,  each  of  which  coincides  with  a  great 
circle,  can  be  parallel  to  each  other.  If  we  cut  an  orange  into  two 
halves,  and  then  divide  it  again  into  slices  by  cuts  parallel  to  the 
first,  these  slices  will  be  smaller  and  smaller  as  they  recede  from  the 
first,  and  none  of  them  can  by  possibility  pass  through  the  centre 
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of  the  orange  except  the  first :  in  other  words,  all  the  paraUel  plines 
cutting  through  the  orange  except  the  first  must  form  small  circles, 
and  only  one  can  produce  a  great  circle. 

Again — if  we  travel  round  the  globe,  keeping  on  the  circum- 
ference of  a  great  circle,  we  shall,  on  all  such  circles  except  the 
equator,  be  continually  altering  our  compass-bearing.  Suppose  we 
travel  along  the  circle  called  the  Ecliptic  If  we  started  on  the  equft- 
tor,  at  the  point  called  the  vernal  equinox,  and  proceeded  in  to  the 
northern  hemisphere,  we  should  set  out  on  a  course  running  nearly 
£.  N.  £. ;  but  when  we  had  proceeded  nearly  a  quarter  roimd  the 
globe,  and  were  approaching  the  tropic  of  Cancer,  we  should  hate 
gradually  fallen  off  from  that  course  into  one  nearly  due  £.,  and  for  t 
short  space,  as  we  actually  touched  upon  the  tropic,  our  course  would 
be  really  east.  We  should  then  commence  returning  towards  the 
equator,  and  as  we  crossed  it  at  the  autumnal  equinox  our  course 
would  be  £.  S.  E. ;  again  getting  more  easterly  as  we  advanced  into 
the  southern  hemisphere,  becoming  due  east  at  the  tropic  of  Capri- 
corn, and  returning  to  the  point  we  started  from  in  an  east-north-east 
direction,  as  before.  Still,  although  our  compass-bearing  thus  altered, 
we  may  see^hat  every  portion  of  the  circumference  of  this  great 
circle  called  the  ecliptic  must  be  considered  parallel  to  every  other 
portion  when  we  look  at  it  as  the  edge  of  a  great  plane  cutting 
through  the  centre  of  the  earth.  We  see,  then,  that  lines  having 
the  same  compass-bearing  (unless  they  are  east  and  west  lines,  or 
parallel  to  the  equator),  are  not  at  all  parallel  to  each  other  if  they 
are  removed  by  any  considerable  portion  of  the  earth's  sur&oe; 
and  that  lines  which  are  strictly  parallel  to  each  other,  when  we 
look  at  the  earth  ab  extra^  as  it  were,  do  not  always  preserve  the 
same  compass-bearing. 

Now  M.  Elie  de  Beaumont's  definition  of  what  he  means  by  pa- 
rallel chains  is,  that  those  chains  are  parallel  to  each  other  which 
can  be  shown  to  be  parts  of  small  circles  which  are  parallel  to  the 
same  great  circle.  If,  for  instance,  there  were  a  number  of  moun- 
tain chains  in  different  portions  of  the  earth  running  in  such  direc- 
tions that  the  lines  representing  them  on  a  terrestrial  globe  could, 
if  continued,  be  made  to  form  parts  of  different  small  circles,  all 
parallel  to  the  great  circle  of  the  ecliptic,  those  mountain  chains 
would  be  considered  by  M.  de  Beaumont  as  parallel  to  each  other, 
and  forming  one  system  of  mountains. 
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RecorriDg  to  the  orange  for  the  sake  of  illustration,  if  we  cut 
it  in  any  direction  clean  through  the  middle,  and  then  slice  it  by  a 
number  of  cuts  parallel  to  the  first,  the  lines  described  by  these  cuts 
on  the  surface  of  the  orange  would  represent  a  system  of  parallel 
mountain  chains,  according  to  M.  de  Beaumont, — the  first  cut 
being  the  great  circle  to  which  all  the  rest  are  referred. 

In  order  then  to  decide  whether  any  two  or  more  mountain 
ranges  are  parallel  to  each  other,  he  first  ascertains  whether  lines 
drawn^'iihrough  their  middle  point,  at  right  angles  to  their  general 
course,  will  cut  the  same  great  circle  at  right  angles,  or,  in  other 
words,  whether  they  can  be  considered  as  forming  parts  of  small 
circles  parallel  to  the  same  great  circle.  This  great  circle  he  calls 
the  great  circle  of  comparison,  or  great  circle  of  reference  of  each 
system.  This  explanation,  I  believe,  is  sufficiently  exact  to  enable 
us  to  understand  what  M.  £.  de  Beaumont  means  by  paraUd  systems 
of  mountain  chains.  He  asserts  that  all  the  mountains  of  each  sys- 
tem were  contemporaneously  elevated, — ^meaning,  I  believe,  to  take 
the  term  contemporaneous  in  its  strict  sense,  as  referring  to  the 
same  instant  of  time.  Mr.  Hopkins  justly  remarks  that  this  strict- 
ness *'  is  not  essential  to  M.  de  Beaumont's  mechanical  views  on  the 
subject,  and  his  theory  of  parallelism  may  be  as  applicable  to  the 
result  of  a  succession  of  movements  during  a  comparatively  short,  de- 
finite period  as  to  the  effects  of  a  single  movement.  Some  of  the 
movements  might  reasonably  be  supposed  to  have  been  sufficiently 
energetic  to  stamp  at  once  their  impress  on  the  geological  character 
of  each  district ;  but  I  see  no  adequate  reason  why  %he  theory  should 
altogether  reject  the  idea  of  subordinate  movements  in  the  same 
system." 

Having  described  M.  de  Beaumont's  idea  of  parallelism,  Mr* 
Hopkins  also  examines  the  descriptive  part  of  his  work,  where  he 
applies  it  to  the  observed  directions  of  different  ranges  of  mountains. 
Of  these  M.  de  Beaumont  reckons  twenty-one  systems,  principally 
founded  on  observations  made  in  Europe,  though  supposed  to  be 
applicable  to  mountains  in  other  parts  of  the  globe.  Of  this  part 
of  M.  de  Beaumont's  work  Mr.  Hopkins  justly  observes,  that  it  is 
necessary  very  carefully  to  discriminate  between  those  systems  of 
mountain  ranges,  the  elevation  of  which  is  proved  to  have  been 
contemporaneous  by  geological  evidence  independent  of  the  theory^  and 
Vol.  VL  Part  1.  F 
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those  whose  contemporaneity  is  held  to  be  proved  in  consequence  of 
their  parallelism. 

It  is  obvious  that  for  the  theory  to  rest  upon  any  secure  baas 
of  observed  fact,  it  is  necessary  for  the  number  of  cases  where  the 
contemporaneity  of  parallel  systems  of  mountains  is  proved  by  inde- 
pendent geological  evidence  to  be  very  large  in  proportion  to  the 
number  where  they  are  only  assumed  to  be  contemporaneous  be- 
cause they  are  parallel. 

Mr.  Hopkins  discusses  the  evidence  adduced  in  support  of  each 
of  the  twenty-one  systems  mentioned  by  M.  de  Beaumont  In 
many  of  these  the  geological  time  of  their  elevation,  even  where 
that  rests  on  evidence  independent  of  the  theory,  is  still  indetermi- 
nate by  reason  of  the  want  of  the  complete  and  accurate  determina- 
tion of  the  exact  age  of  some  of  the  rocks  affected ;  in  others,  it  is  pro- 
bable that  the  line  of  elevation  is  rather  a  local  deviation,  resulting, 
perhaps,  from  disturbances  of  a  subsequent  period  than  a  normal 
direction  of  a  mountain  chain.  In  others,  again,  a  distinct  epoch  of 
elevation  is  assigned  to  periods,  such  as  one  between  the  mountain 
limestone  and  the  millstone  grit,  or  between  the  millstone  grit  and 
the  coal-measures, — divisions  which  have  only  a  local  and  partial 
existence,  and  between  the  formation  of  which  I  know  of  no  evi- 
dence from  any  independent  geological  characters  proving  any  in- 
terval or  any  discontinuity  to  have  occurred.  Others  again  of  M. 
de  Beaumont's  lines  are  curved  lines,  which  he  accounts  for  by  sup- 
posing a  mixture  of  systems,  or  one  movement  modified  by  another; 
and  again  he  splits  up  some  districts,  showing  parallel  curved  lines 
of  elevation,  to  assign  them  to  different  systems,  widely  apart  geo- 
graphically, and  with  which  there  is  no  other  evidence  of  connexion 
than  this  parallelism.  Unless  I  were  to  literally  copy  a  large  por- 
tion of  Mr.  Hopkins's  Address,  it  would  be  impossible  for  me  to  do 
justice  to  this  portion  of  the  subject;  I  must  therefore  refer  you  to 
that  Address  itself. 

There  is  a  second  portion  of  M  de  Beaumont's  theory  quite  in- 
dependent of  the  first,  of  which  I  will  try  to  give  you  a  very  brief 
description: — Assuming  the  first  part  to  be  true,  namely,  that  there 
are  many  systems  of  contemporaneous  parallel  mountain  chains,  all 
those  of  each  system  being  parallel  to  one  great  circle  of  reference,  he 
endeavours  to  discover,  whether  tbeie  gMftt  aifoki  of: 
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not  some  symmetrical  relation  one  to  the  other ;  and  if  so,  what  that 
relation  is. 

In  this  part  of  his  theory  M.  de  Beaumont  seems  to  deal  still  more 
largely  in  assumptions  than  in  the  former  part.  He  appears,  with 
much  labour,  to  have  calculated  and  tabulated  the  angles  at  which 
the  directions  of  his  great  circles  of  reference  cross  each  other,  and 
to  have  been  struck  with  an  occasional  appearance  of  symmetrical 
relation  between  one  group  of  them  seeming  to  approximate  in  di- 
rection, and  another  group  which  seemed  to  haye  a  tendency  to 
cross  the  former  perpendicularly ;  so  that  there  were  alternations 
of  groups  and  gaps  between  the  lines.  It  appeared  also  that  there 
was  an  occasional  recurrence  of  the  same  angle,  as  for  instance  that 
of  nearly  22°,  between  the  directions  of  several  pairs  of  great  circles 
of  reference.  In  endeavouring  to  discover  what  the  relation  was, 
however,  it  appears  to  me  clearly  that  M.  de  Beaumont  has  selected 
such  a  geometrical  system  as  gave  the  greatest  number  of  rela- 
tions of  symmetry  with  which  to  compare  the  supposed  relations 
of  his  great  circles  of  reference;  so  that  the  probability  of  the  latter 
coinciding  with  some  of  the  former  became  very  high.  M.  de 
Beaumont  adopts  a  geometrical  system  of  lines,  founded  on  the 
pentagon,  and  calls  it  a  *'  reseau  pentagonal,"  or  pentagonal  net- 
work.* It  is  possible  to  draw  fifteen  great  circles  on  the  globe  at 
such  angles,  and  in  such  positions,  that  they  shall  divide  its  whole 
surface  into  twelve  equal  pentagonal  spaces,  so  arranged  that 
two  of  these  pentagons  shall  be  exactly  opposite  to  each  other, 
and  shall  be  each  surrounded  by  ^yq  others,  which  shall  have 
each  one  side  in  common  with  one  of  the  others.  M.  de  Beaumont 
then  proceeds  to  bisect  each  of  the  sides  of  these  pentagons,  and 
joining  the  nearest  points  of  intersection  by  lines,  which  can  be  ex- 
tended into  other  great  circles,  he  forms  other  r^;ular  pentagons 
inside  the  first  set;  and  again,  by  joining  the  alternate  points  of  in- 
tersection by  lines  which  are  likewise  to  be  extended  into  great 
circles,  he  forms  another  still  interior  set  of  pentagons;  and  again, 
by  joining  other  points  of  intersection  which  arise  during  this  pro- 

*  This  portion  of  M.  E.  de  Beaumonf  s  theory  has  already  been  described  to  you 
by  my  able  predecessor.  Colonel  Portlock,  in  his  first  Address.  I  have,  however, 
ihooght  It  better  not  to  omit  Mr.  Hoiddns^s  views  of  It,  both  because  hedifiers  from 
CoWiHil  Portlodc  in  his  estimate  of  its  real  value,  and  in  order  to  lay  before  yoa  a 
connected  aoooutt  of  the  whole  of  M.  de  Beaumont's  theory. 
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cess,  he  gets  many  other  sets  of  great  circles,  all  haTing  a  certtin 
STmmetrical  relation  to  the  first  set,  until  the  whole  sphere  can  be 
covered  bj  a  network  of  ever  increasing  complexity.  It  is  true  that 
M.  de  Beaumont  assigns  certain  numerical  values  to  these  different 
sets  of  great  circles,  reckoning  the  more  simple  and  earlier  ones  at 
much  higher  rates  than  those  of  later  result:  still,  even  these  values 
are  assigned  arbitrarily. 

He  then  tries  graphically  on  a  globe,  with  such  a  pentagonal 
network  made  of  fine  thread,  whether  it  was  possible  to  find  any 
point,  in  Europe  for  instance,  where,  by  making  it  the  centre  of  his 
pentagon,  he  could  turn  that  network  about  till  some  of  the  prin- 
cipal lines  of  it  should  coincide  with  the  directions  of  some  of  his 
observed  systems  of  mountain  chains.  He  finds  such  a  point  near 
Eemda,  in  Saxony ;  and  by  making  that  the  centre  of  his  penta- 
gon, and  making  one  of  the  lines  of  his  network  coincide  with  one 
of  the  lines  of  the  mountain  systems,  he  finds  that  the  lines  repre- 
senting the  direction  of  the  great  circles  of  reference  of  ten  other 
systems  pass  through  this  point. 

Mr.  Hopkins,  however,  shows  that  it  necessarily  follows  from 
one  of  M.  de  Beaumont*s  assumptions  that  many  of  the  great  circles 
of  reference  should  meet,  or  nearly  meet,  somewhere  in  Central 
Europe,  and  that  the  complicated  nature  of  the  pentagonal  net- 
work is  such  that  the  same  result  of  approximate  agreement  would 
necessarily  be  found  for  any  sets  of  circles  drawn  completely  at  ran- 
dom. He  therefore,  though  vdth  much  reluctance,  decides  in  his 
own  mind  against  the  establishment  of  the  "  reseau  pentagonal,^ 
while  giving,  at  the  same  time,  high  praise  to  the  author  for  his  in- 
genuity, for  his  industry,  and  for  the  profound  knowledge  displayed 
by  him  in  his  work. 

The  physical  cause  involved  in  M.  de  Beaumont's  theory  is,  that 
the  phenomena  of  elevation  are  the  result  of  the  shrinking  of  the 
earth's  crust,  arising  from  the  refrigeration  of  the  interior,  supposed 
to  be,  or  to  have  once  been,  in  a  state  of  fusion. 

While  agreeing  to  a  certain  extent  in  the  probability  of  the 
cause,  Mr.  Hopkins  remarks,  that  he  would  have  great  difficulty  ifl 
tracing  to  it  the  sudden  and  violent  actions  contended  for  by  M*  de 
Beaumont,  and  would  rather  expect  from  it  a  gradual  action,  with 
occasional  slight  and  frequently  recurring  paroxysmal  starts,  in  ^ 
cordance  with  the  gradual  nature  of  the  process  of  refrigeratioD. 
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Finally,  Mr.  Hopkins  suniB  up  by  saying  that  M.  De  Beaumont's 
theory  cannot  be  accepted,  as  proved  by  a  priori  reasoning,  but 
must  be  judged  hereafter  by  its  accordance  with  obserred  fact,— 
remarking,  **  that  the  phenomena  of  elevation,  within  certain  dis- 
tricts, are  usually  connected  by  some  geometrical  law ;  and  that  such 
law  is  frequently  that  of  parallelism  I  conceive  to  be  beyond  all 
doubt;  and  moreover,  I  think  it  almost  equally  beyond  reasonable 
doubt  that  the  phenomena  thus  connected  may  be  considered  as 
contemporaneous,  not  necessarily,  in  M.  De  Beaumont's  absolute 
sense  of  the  term,  but  at  least  as  regards  the  principal  of  those 
movements  to  which  the  phenomena  are  referable.  That  the  law 
of  parallelism,  however,  especially  as  restricted  to  straight  lines 
alone,  is  the  only  law  which  may  characterize  a  system  of  lines  of 
elevation,  I  cannot  admit.  The  law  of  divergency  may  in  some  cases 
be  distinctly  recognised,  as  in  the  lake  district  of  the  north  of  £ng* 
land.'' 

In  short,  gentlemen,  it  appears  to  me  that  our  knowledge  may 
be  roughly  summed  up  as  follows : — Forces  of  elevation  seem  in  some 
instances  to  have  acted  on  points,  producing  dome-shaped  elevations 
and  diverging  cracks;  sometimes  on  lines,  producing  linear  eleva- 
tions and  cracks;  sometimes  on  spaces  having  both  length  and 
breadth,  when  parallel  elevations  and  depressions  have  been  pro- 
duced, running  in  the  direction  of  the  length  of  the  district,  and 
having  cracks  both  longitudinal  and  transverse.  It  appears  proba- 
ble, moreover,  that  the  linear  and  the  dome-shaped  elevation  have 
sometimes  been  combined  so  as  to  have  modified  each  other,  and  it 
is  obvious  that  the  ends  of  a  linear  elevation  must  always  have  more 
or  less  of  a  semi-dome-shaped  or  apse-like  structure.  Lastly,  it  ap- 
pears to  me  that  M.  De  Beaumont's  theory  is  too  complete  and  too 
neat  and  precise,  as  well  as  too  complex,  if  not  for  nature  itself,  at 
all  events  for  the  present  state  of  our  knowledge  of  nature;  and  that, 
though  far  too  important  a  theory  to  be  lost  sight  of,  it  must  still 
remain  a  problem  to  be  solved  by  observation  rather  than  be  re- 
ceived into  our  science  as  a  guiding  rule  to  aid  us  in  observing. 

The  next  subject  of  which  I  shall  endeavour  to  give  you  a  brief 
account  is  one  treated  of  by  Mr.  Hopkins  in  a  paper,  and  in  his  pub- 
lished Address  in  the  early  part  of  1852.  The  paper  is  *'  On  the 
Causes  which  may  have  produced  Changes  in  the  Earth's  superficial 
Temperature;''  and  the  principal  subject  of  the  Address  is  on  *^  The 
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Drift,'*  tbe  origin  of  which  the  paper  is  chiefly  intended  to  explain* 
Mr*  Hopkins  dirides  his  paper  into  two  parts:  the  first  ia  **antke 
influence  of  the  eartJCa  hUemal  heat^  and  of  the  heat  radicixng  from  exr 
tenuU  bodies  on  the  earOCe  euperficial  temperahure,^'*  He  establishes 
the  following  data  to  comm^ioe  with : — 

1.  The  mean  annual  temperature  of  the  surface  of  the  earth 
equals  that  of  the  air  dose  to  it. 

2.  The  mean  annual  temperature  below  the  surface  is  the  same 
down  to  the  depth  of  60  or  70  feet,  the  oscillations  felt  at  the  sur- 
face becoming  less  and  less  as  we  descend,  until  at  about  that  depth 
the  mean  temperature  would  be  constant. 

3.  At  depths  greater  than  60  or  70  feet  the  temperature  is  con- 
stant, and  increases  directly  as  the  depth. 

4.  The  temperature  of  any  part  of  the  earth's  surface  now  is 
due  partly  to  the  remains  of  the  earl's  primitiye  heat  (supposing 
that  internal  temperature  to  haye  existed)  and  partly  to  the  heat 
received  from  the  sun  during  the  whole  term  of  the  earth's  refrige- 
ration* Now  Poisson  has  shown  that  the  remaining  effect  of  the 
earth's  internal  heat,  at  the  surface,  is  certainly  not  greater  than 
tV^  Fahrenheit,  and  that  the  refrigeration  must  have  been  so  slow 
that  an  enormous  series  of  millions  of  years  has  elapsed  since  the  in- 
ternal heat  exerted  an  effect  of  1^  on  the  surface;  moreorer,  as  the 
increase  of  temperature  now  is  equal  to  1^  of  Fahrenheit  for  every 
60  feet  of  descent,  when  the  effect  of  the  internal  heat  amounted  to 
1^  at  the  surface,  the  rate  of  increase  must  have  been  20^  for  eveiy 
60  feet  of  descent,  and  when  the  superficial  effect  of  the  internal 
heat  was  equal  to  10%  we  should  have,  at  a  depth  of  60  feet,  a  tem- 
perature of  200°  at  least,  with  an  increase  of  200°  for  every  sixty 
feet  of  descent.  All  except  surface  springs  then  mt^t  have  been 
boiling  water,  and  animal  life  perhaps  impossible.  It  follows  from 
this,  as  it  appears  to  me,  that  as  we  have  some  of  the  older  rocks, 
for  instance,  some  Silurian  rocks,  still  unaltered  by  heat,  and  in  the 
condition  of  soft  clays  and  incoherent  sandstone,  the  refrigeration  of 
the  earth's  surface  (supposing  it  to  have  been  once  fused)  most 
already  have  reached  nearly  its  present  limit,  at  the  very  early  pe- 
riod of  the  deposition  of  those  Silurian  rocks,  for  we  can  hardly 
suppose  it  possible  that  there  is  any  Silurian  rock  which  has  not, 
either  at  the  close  of  the  Silurian  period  or  during  some  paleozoic 
era,  been  buried  under  many  hundreds,  if  not  many  thousands,  oi 
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feet  of  other  aconmulations,  and  therefore  if  at  any  of  thoee  pe- 
riods the  superficial  effect  of  the  internal  heat  were  1^,  and  its 
rate  of  increase  20°  for  every  60  feet  of  depth,  such  portions  must 
have  been  brought  within  reach  of  a  very  high  temperature,  suffi- 
cient at  least  to  have  affected  soft  clays  and  sands  full  of  lime,  and 
other  materials  likely  to  act  as  fluxes.* 

5.  The  fifth  conclusion  established  by  Mr.  Hopkins  is,  that  any 
effect  arising  from  internal  heat  could  only  be  one  of  gradual  refri- 
geration, and  could  not  produce  any  oscillations  of  temperature. 

He  then  discusses  the  question  of  the  possibility  of  the  tempe- 
rature of  the  earth's  surface  being  increased  by  the  near  approach 
of  the  solar  system  (in  oonsequence  of  its  own  proper  motion)  to 
any  other  body,  such  as  a  star ;  he  shows  the  extreme  improbability 
of  this,  and  also  that  neither  from  this  source  should  we  get  any 
ogeillatian  of  temperature,  as,  although  a  star  might  be  a  centre  of 
heat,  we  do  not  know  of  any  centres  of  cold. 

The  second  part  of  Mr.  Hopkins's  paper  iB  **  On  the  influence  of 
various  configurations  of  land  and  seoj  and  oceanic  currents  on  the 
earth's  superficial  temperature''*'* 

In  this  part,  taking  as  his  guide  the  admirable  and  useful  maps 
of  isothermal  lines  by  Dove,  he  discusses  the  cause  of  the  well- 
known  but  extraordinary  deviation  from  their  normal  course  of  the 
isothermals  in  the  west  of  Europe,  examining  what  would  be  the 
effect  of  each  of  the  following  hypotheses: — 

1.  Configuration  of  land  and  sea  as  at  present,  but  no  gulf 
stream. 

2.  Gulf  stream  as  at  present,  but  a  solid  barrier  of  land  from 
Scotland  to  Ireland  and  Greenland. 

3.  All  the  north  Atlantic  converted  into  land,  and  Europe 
joined  to  America. 

4.  Large  parts  of  North  America  and  Europe  submerged,  and 
the  gulf  stream  diverted  into  some  other  course. 

He  inquires  what  would  be  the  probable  positions  of  the  sum- 
mer andwinter  is  othermals  in  each  of  the  above  hypothetical  cases; 
describes  what  is  known  as  to  the  present  level  of  the  snow-line  and 

*  As  one  locality  where  this  most  have  ooctured,  I  may  instance  the  part  of 
Shropshire  west  of  Wenlock  Edge,  where  the  Wenlock  shale  and  upper  part  of  the 
Caradoc  sandstone  most  have  been  covered  by  all  the  Ladlow  rocks  at  least,  and 
most  probably  by  the  Old  red  sandstoneand  Coal-measures. 
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the  limits  of  the  descent  of  glaciers,  and  what  their  probable  lerels 
would  be  in  each  of  those  hypothetical  cases;  and  lastly  examinsB 
the  relatiye  claims  that  those  four  hypotheses  have  on  our  accep- 
tance. 

On  the  first  hypothesis,  that  of  the  configuration  of  land  and  sea 
being  as  it  is  now,  but  the  gulf  stream  being  absent,  we  should  hsTe 
the  following  results: — The  January  isothermal  of  32°,  instead  of 
running,  as  it  does  now,  from  Holland  to  the  coast  of  Norway,  would 
strike  from  central  Europe  through  the  west  coast  of  Brittany;  and 
that  of  23°  would  cross  through  the  middle  of  England  and  Ireland, 
about  the  latitude  of  Dublin,  instead  of  running,  as  it  does  now, 
through  the  gulf  of  Finland  and  Lapland  to  the  North  Cape,  and 
thence  between  Iceland  and  Greenland. 

On  the  summer  isothermals,  on  the  contrary,  the  absence  of  the 
gulf  stream  would  haye  but  little  efiect,  since  the  temperature  of 
the  North  Atlantic  and  of  Western  Europe  is  naturally  raised  by  the 
summer  sun  to  a  point  above  that  of  the  gulf  stream,  which  tbere- 
fore  cannot  raise  it  any  higher.  The  July  isothermal  of  63°'5,  for 
instance,  which  passes  just  south  of  London,  would  pursue  exactly 
the  same  course  it  does  now  if  the  gulf  stream  were  taken  away, 
and  the  others  would  be  nearly  parallel  to  it.  On  this  hypothesis, 
then,  we  should  have  the  same  summers  we  have  now,  but  the  win- 
ters of  Lapland  or  the  Labrador,  with  all  our  seas  frozen  over.  The 
farther  we  go  north  the  greater  would  be  the  effect  of  this  abstrac- 
tion of  the  gulf  stream  on  the  mean  annitcU  temperature.  About  the 
Alps  this  would  not  be  lowered  more  than  2°,  about  Snowdon  it 
would  be  lower  by  7i^  in  the  north  of  Scotland  by  12i°,  and  in 
Iceland  by  18°. 

On  the  second  hypothesis,  the  gulf  stream  remaining,  but  land 
connecting  Scotland  and  Greenland,  we  should  have  the  effect  of 
the  gulf  stream  concentrated  in  the  North  Atlantic;  the  January 
isothermals  would  run  nearly  N.  and  S.  from  Iceland  to  CeDtral 
France,  while  Scandinavia,  being  deprived  of  the  effects  of  the  gull 
stream,  would  have  its  winter  temperature  greatly  diminished,  ana 
its  mean  annual  temperature  considerably  lowered. 

On  the  third  hypothesis,  namely,  dry  land  stretching  ^f^m 
Europe  to  America,  the  isothermal  lines  would  preserve  their  pa* 
rallelism  as  in  Central  Asia,  running  in  straight  lines,  or  nearly 
so.    In  that  case,  the  January  isothermal  of  32°  would  run  nearly 
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£.  and  W.,  not  far  from  the  parallel  of  40^  or  about  the  latitude 
of  Constantinople,  Naples,  Madrid,  and  Pennsjlyania,  and  the  winter 
isothermals  of  23^,  14%  and  5%  which  in  Central  Asia  and  Central 
America  are  nearly  parallel  to  32°,  would  be  continued  parallel 
throughout  their  course,  that  of  6°  passing  through  the  S.  of  Eng- 
land, and  altogether  S.  of  Ireland.  This  would  be  tantamount  to 
giving  us  the  winter  temperature  of  Tartary  and  Siberia,  Noya 
Zembla,  Spitzbergen,  Greenland,  and  Hudson's  Bay.  On  the  sum- 
mer isothermals  the  effect  of  converting  the  Atlantic  into  dry  land 
would  be  to  draw  them  also  into  straight  lines,  bringing  the  north- 
ern ones  more  south,  and  the  southern  ones  more  north.  The  total 
effect  on  the  mean  annual  temperatures  of  the  same  places,  as  be- 
fore, would  be  a  diminution-^ 

At  the  Alps,  of ir 

At  Snowdon,  of 20' 

At  the  North  of  Scotland,  of 26** 

At  Iceland,  of 26'' 

The  fourth  hypothesis,  namely,  all  the  low  land  of  Europe  con- 
verted into  sea,  and  the  gulf  stream  absent,  gives  us  the  case  of  the 
glacial  sea, — a  case  especially  interesting  to  geologists,  as  being  the 
conditions  under  which  we  believe  the  drift  to  have  been  formed. 

Mr.  Hopkins  examines  the  probabilities  under  this  hypothesis 
in  some  detail;  but  it  may  be  sufficient  if  I  say  here,  that  the  re- 
sults arrived  at  are  very  much  in  accordance  with  those  in  the  first 
hypothetical  case,  modified  by  the  effects  which  a  preponderance  of 
sea  over  land  would  produce, — namely,  the  equalization  of  extremes, 
the  lowering  of  southern,  and  the  raising  of  northern  temperatures. 
The  isothermal  lines  would  probably  run,  as  before,  nearly  stndght, 
the  January  one  of  32^  cutting  the  coast  of  France  a  little  south  of 
where  it  was  placed  under  the  first  hypothesis,  and  the  others  fol- 
lowing, so  as  to  lower  the  mean  annual  temperatures  of  the  places 
mentioned  before  by  2°  or  3°  more  than  by  the  first  hypothesis, 
principally  from  the  diminution  of  heat  during  the  summer. 

Mr.  Hopkins  then  investigates  the  question  of  the  height  of  the 
snow-line  and  the  descent  of  glaciers  generally,  and  for  each  of  the 
above  hypotheses.  The  snow-line  is  that  line  where  snow  is  perma- 
nent throughout  the  year:  it  therefore  depends  on  the  mmmer  tem- 
perature, and  not  on  the  mean  annual  temperature.    The  snow-line 
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will  therefore  be  lowest  where  there  is  greatest  humiditj  to  cause 
the  deposition  of  snow,  and  the  temperature  is  most  equable,  or 
where  the  extremes  of  summer  heat  yarj  least  from  the  mean.  For 
this  reason  the  snow-line  will  not  always  coincide  with  the  line  where 
the  mean  temperature  is  32^  Fahr. 

From  the  result  of  observations,  it  appears  that  we  maj  take  a 
decrease  of  1**  F.  as  corresponding  to  elevations  varjring  firom  320  to 
500  feet, — the  smaller  number  being  that  of  ascents  in  balloons, 
and  up  the  sides  of  very  steep,  isolated  mountains;  the  larger,  of  a 
succession  of  swelling  table  lands  and  wide-spread  mountain  ranges. 
If,  therefore,  we  know  the  mean  temperature  of  any  place  at  the  lerel 
of  the  sea,  and  the  nature  of  the  rising  ground,  we  can  calculate  tbe 
height  at  which  the  mean  temperature  of  its  highlands  would  be  32°. 

From  Humboldt's  observations,  it  appears  that  at  Chimborazo 
the  mean  temperature  of  the  snow-line  is  34°*7 ;  at  St  Grothard  it 
is  25°-3;  and  under  the  Polar  Circle,  21°-2  :  in  other  words,  the 
snow  line  is  1000  feet  lower  than  the  line  of  32^  at  Chimborazo, 
2000  feet  above  it  at  St  Gothard,  and  3500  feet  above  it  under  the 
Polar  Circle.  In  N.  E.  Asia,  from  the  defect  of  moisture  and  the 
continental  or  excessive  climate  (as  to  summer  heat),  the  height  of 
the  snow-line  is  probably  still  higher  above  that  of  32°,  while  in 
Iceland,  from  its  insular  situation,  combining  humidity  with  equa- 
bility of  temperature,  the  snow-line  coincides  with  that  of  32®.  I* 
is  important  to  recollect  that  other  conditions  remaining  the  same, 
the  conversion  of  a  continent  into  an  archipelago  of  islands  lowers 
the  height  of  the  snow-line. 

The  vertical  descent  of  glaciers  below  the  snow-line  will  depend 
on  the  thickness  of  the  glacier,  the  rate  of  its  motion,  arising  from  the 
steepness  or  otherwise  of  its  bed,  and  the  activity  of  the  destructive 
agencies  to  which  it  is  exposed.  Observations  on  the  great  glaciers 
of  the  Alps  give  a  mean  of  about  4500  feet  for  the  vertical  descent 
below  the  snow-line,  and  with  this  result  some  of  those  of  the  Hinaa- 
layah  and  other  mountains  in  different  parts  of  the  world  sufficiently 
coincide. 

Starting  with  these  data,  Mr.  Hopkins  shows,  that  supposing  the 
climate  of  Western  Europe  to  have  been  as  it  is  now,  and  simple 

« 

elevation  of  the  land  to  have  taken  place,  it  would  be  necessary,  m 
order  that  glaciers  should  descend  from  the  Alps  to  the  Lake  of 
Geneva,  and  from  Snowdon  to  the  low  lands  between  it  and  the  sea, 
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that  those  districts  should  be  elevated  from  6000  to  8000  feet  above 
their  present  levels.  In  higher  latitudes  the  elevation  required 
would  be  less;  but  speaking  generally,  in  order  that  glaciers  should 
descend  from  the  present  mountains  of  Western  Europe  to  the  parts 
that  are  now  near  to  the  sea  level,  it  would  be  necessary  that  the 
whole  of  that  region  should  be  raised  into  an  elevated  range  from 
the  Polar  Circle  to  the  southern  margin  of  the  Alps,  rising  in 
some  parts  ,to  a  height  of  10,000  or  12,000  feet  But  such  an 
enormous  elevation  could  hardly  take  place  without  leaving  great 
cracks  and  dislocations  in  that  and  the  adjoining  districts  referable 
to  it,  while  of  such  dislocations  we  cannot  now  find  any  traces. 
For  this,  therefore,  and  other  reasons,  its  existence  seems  to  be  very 
improbable. 

On  the  hypothesis  of  the  North  Atlantic  being  converted  into 
dry  land,  although  the  mean  annual  temperatures  would  be  lowered 
very  much,  yet  the  extremes  of  summer  heat  and  winter  cold  would 
be  greatly  increased,  and  the  humidity  greatly  decreased,  which 
two  occurrences,  so  far  as  the  height  of  the  snow  line  and  produc- 
tion of  glaciers  are  concerned,  would  counterbalance  the  lowering 
of  the  mean  annual  temperature.  The  new  continent  would  be  like 
that  of  Central  Asia,  where,  although  the  Altai  Mountains  are  9000 
or  10,000  feet  high,  and  the  mean  annual  temperature  is  under  32% 
yet  the  glaciers  on  them,  according  to  M.  Tchihatcheff,  are  of  little 
magnitude  or  importance. 

On  this  hypothesis,  then,  in  order  to  get  glaciers  such  as  those 
whose  effects  have  been  observed  in  our  mountains,  it  would  still 
be  necessary  to  elevate  them  at  least  4000  or  5000  feet  above  their 
present  level 

We  now  come  to  the  hypothesis  which  supposes  all  Western 
Europe  submerged  500  or  more  feet  below  its  present  level,  so  that 
the  sea  should  flow  all  over  the  low  lands,  and  that  the  gulf  stream 
should  be  absent. 

In  the  case  of  Snowdon  we  might  then  have  a  group  of  islands, 
whose  tops  still  reached  about  3000  feet  above  the  sea,  with  a 
probable  mean  temperature  of  39°  or  40°,  the  height  of  the  line 
of  32°F.  being  probably  about  2200  feet,  or  600  feet  below  their 
summit  There  would  be  much  humidity  and  an  equable  tempera- 
ture, so  that  the  snow-line  might  coincide  with  the  line  of  32°,  and 
glaciers  might  descend  from  it  to  the  level  of  the  sea.  If,  in  addi- 
tion to  these  circumstances,  we  supposed  a  cold  current  to  set  in 
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from  the  north,  the  mean  annual  temperature  might  be  still  further 
lowered  3°  or  4®,  principally  by  lowering  the  summer  temperature 
to  the  extent  of  6®  or  8°.  This  might  bring  the  snow-line  down  a 
thousand  feet  lower,  and  bring  glaciers  down  to  the  level  of  the 
sea,  not  only  in  Snowdon  but  on  the  lower  mountains  of  Ireland. 

In  the  Alps,  if  we  suppose  a  cold  northerly  current  setting 
down  upon  their  bases,  equalizing  the  climate  by  lowering  the  snm- 
mer  temperatures,  as  the  gulf  stream  does  now  by  raising  the  winter 
ones,  the  mean  temperature  would  be  about  45°,  and  the  height  of 
the  snow-line  would  probably  coincide  with  that  of  32°,  each  being 
about  5000  feet  above  the  sea,  and  glaciers  might  descend  to  the 
sea  level  where  that  penetrated  to  their  bases,  and  the  slope  of  the 
mountains  was  steep  enough  to  admit  gf  a  rapid  descent  of  the  gla- 
ciers. This  would  suppose  the  Alps  depressed  about  2000  or  3000 
feet  below  their  present  level. 

"  Thus  it  would  appear  from  this  investigation  that  the  same 
conditions  which  would  produce  glaciers  in  our  Welsh  and  Inah 
mountains,  descending  to  the  level  of  the  sea  from  a  snow  line  1000 
to  1500  feet  above  it,  might  also  produce  similar  phenomena  in  the 
Alps,  with  a  snow-line  5000  or  6000  feet  above  the  sea.  In  niore 
northerly  regions  there  would,  of  course,  be  no  difficulty  in  ac- 
counting for  the  existence  of  similar  glaciers." 

Mr.  Hopkins  then  discusses  the  claims  of  the  before-stated  hy- 
potheses on  our  attention,  and  gives  the  preponderance  greatly  to 
the  latter.     As  the  most  probable  method  oi  getting  rid  of  the  gnlf 
stream  from  the  neighbourhood  of  Western  Europe,  he  supposes 
that  when  that  was  depressed  a  similar  depression  took  pla<^  >° 
North  America  to  the  extent  of  about  2000  feet     The  whole  plain 
between  the  Alleghanies  and  the  Rocky  Mountains  would  then  be 
under  water,  and  the  gulf  stream,  instead  of  rushing  from  the  Gulf  of 
Mexico  through  its  present  narrow  outlets  by  the  Bahamas,  would 
runup  this  central  North  American  sea,  carrying  a  body  of  warm  water 
in  that  direction  into  the  Arctic  Ocean.   This  WQuld  raise  the  tem- 
perature of  the  north-western  part  of  America,  and  the  whole  north- 
east of  Asia,  and  would  necessarily  cause  a  return  current  of  cold 
water  to  flow  down  to  the  south,  in  our  portion  of  the  globe.    'Hi® 
very  same  cause,  then,  which  gave  to  this  part  of  the  world  uie 
low  temperature  necessary  to  produce  the  phenomena  of  the  glacial 
sea  would  give  to  North-eastern  Asia  a  climate  fitted  for  the  sup- 
port of  the  herds  of  mammoths  and  other  huge  mammals  that  ioT- 
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merlj  roamed  oyer  the  plains  of  Siberia.  This,  too,  would  explain 
the  fact  of  none  of  these  remains  having  been  found  in  the  plains 
of  North  America  east  of  the  Rocky  Mountains,  and  would  account 
for  the  subsequent  destruction  of  all  these  animals  in  Asia,  on  the 
withdrawal  of  the  gulf  stream,  consequent  on  the  elevation  above 
the  sea  of  the  central  plain  of  North  America. 

Such  is  a  very  brief  and  necessarily  imperfect  abstract  of  Mr, 
Hopkins's  highly  important  and  masterly  paper*  I  will  now  pf  o- 
ceed  to  examine  that  portion  of  his  Presidential  Address,  delivered 
in  1852,  which  relates  to  the  kindred  subject  of — 

THX  DRIFT. 

In  discussing  the  probable  cause  concerned  in  the  production 
of  those  accumulations  which  we  commonly  call  ''Drift,**  Mr.  Hop- 
kins remarks  that  the  moving  force  of  a  current  estimated  by  the 
weight  of  a  block  of  any  assigned  form  and  material,  that  may 
be  stirred  by  it,  increases  as  the  sixth  power  of  the  velocity  of 
the  current.  In  other  words,  if  you  double  the  swiftness  of  a  cur- 
rent, it  will  move  blocks  sixty-four  times  as  heavy  as  before,  sup- 
posing them  to  be  of  the  same  shape  and  substance;  and  if  you 
treble  the  velocity,  it  will  move  blocks  729  times  as  heavy  as  before ; 
quadruple  it,  and  its  propelling  power  becomes  multiplied  by  2048. 
We  are  therefore  liable  to  miscalcidate  the  force  of  a  current  by 
reasoning  from  the  ordinary  ones  that  come  under  our  observation. 

Mr.  Hopkins  considers  the  distinct  recognition  of  the  three 
agencies,  glaciers,  floating  ice,  and  currents,  essential  to  the  estab- 
lishment of  sound  theoretical  views  on  this  subject.  He  cautions 
us,  very  wisely,  not  to  hold  too  stoutly  to  our  preconceived  opinions 
on  this  subject,  but  to  be  ready  to  admit  whatever  agency  may  be 
the  most  probable  for  any  particular  case,  and  not  to  adhere  too 
strongly  to  any  favourite  cause,  which  may  be  only  a  posaibie  one. 

Mr.  Hopkins  first  examines  the  strisa  and  scratches  upon  rocks. 
These,  he  says,  when  observed  in  any  particular  locality,  seem  to  be 
characterized  by  the  law  of  parallelism,  but  when  the  whole  region 
comes  to  be  examined,  they  appear  to  be  really  divergent.  This  is  the 
case  in  Scandinavia,  where  the  strisa  radiate  from  the  mountains  to 
the  sea,  and  also  in  Scotland,  where  Mr.  Hopkins  describes  them  as 
radiating  ^m  several  centres.  The  erratic  blocks,  whose  course 
Mr.  Hopkins  next  examines,  seem  to  obey  a  similar  law  of  diver- 
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gencji  following  in  Scotland  along  the  courses  of  the  principal 
valleys,  as  they  likewise  appear  to  have  done  in  Scandinavia.  We 
can  understand,  he  remarks,  how  ice,  while  travelling  down  these 
valleys,  should  produce  locally  parallel  strife,  radiating  from  the 
central  mountain  mass;  but  to  what  cause  are  we  to  attribute 
this  prevailing  direction  being  carried  out  beyond  the  mouths  of 
the  valleys  in  the  open  seas  ?  To  this  question  lir.  Hopkins  replied 
by  pointing  to  *' waves  of  translation,"  caused  by  sudden  and  fre- 
quent, though  not  extensive,  upward  movements  of  the  land. 

In  North  America  there  appears  to  be  no  divergency  in  the 
directions  of  thestrias;  but  a  general  parallelism  in  a  N.W.  and 
S.  £.  direction,  the  striae  even  crossing  over  the  shoulders  of  moun- 
tains in  this  way,  although  in  the  bottoms  of  the  valleys  they  appear 
to  run  parallel  to  the  sides  of  the  valley. 

In  our  own  immediate  neighbourhood  in  the  county  of  Wicklow, 
Mr.  Wyley  has  pointed  out  to  me  the  vast  accumulation  of  granite 
boulders  at  the  mouths  of  some  of  the  principal  valleys  issuing  from 
the  granite  hills,  and  streaming  out  beyond  them  over  the  adjacent 
country  ;  and  any  one  traversing  the  county  between  those  hills 
and  the  sea  must  have  been  struck  with  the  size  and  frequency  of 
the  blocks  perched  on  the  tops  of  the  hills,  or  scattered  far  and  wide 
over  the  lower  lands. 

It  is,  however,  to  be  remarked,  that  on  their  issuing  from  the 
valleys,  they  seem  to  follow  no  particidar  course,  and  on  the  west  of 
the  hills,  towards  the  county  of  Kildare,  the  granite  blocks,  though 
not  absolutely  wanting,  are  yet  much  fewer,  much  smaller,  and  are 
confined  much  more  closely  to  the  immediate  neighbourhood  of  the 
hills,  than  on  their  eastern  side.  These  facts  would  seem  to  point 
to  icebergs,  or  to  masses  of  shore  ice,  acted  on  by  a  local  current 
setting  to  the  east,  rather  than  to  waves  of  translation,  acting  equally 
in  all  directions,  as  the  means  of  transport  of  these  boulders. 

Mr.  Hopkins  next  considers  the  arrangement  of  materials,  and 
says,  that  amidst  much  confusion  it  appears  to  come  out  as  a  general 
result  that  the  predominance  of  finer  materials  is  to  be  found  in  the 
lower  part  of  the  drift,  and  of  larger  and  coarser  in  the  upper.  The 
lower  mass  frequently  consists  of  fine  argillaceous  and  arenaceous 
sediment,  sometimes  mixed  with  rolled  pebbles,  the  large  erratic 
blocks  being  superincumbent  on  this  mass,  though  doubtless  some- 
times embedded  in  it.  This  generalization  also  coincides  ¥rith  our 
experience  of  drift  in  Ireland. 
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I  may,  perhaps,  here  be  allowed  to  remark,  that  there  is  in 
Ireland  a  vast  field  for  any  geologist  who  woidd  take  up  the  sub- 
ject of  the  drift  with  a  determination  to  work  it  thoroughly  out. 
For  this  object  papers  giving  accurate  descriptions  of  obserred  facts 
in  particular  localities  would  be  of  the  greatest  use;  I  therefore 
hailed  with  great  satisfaction  the  letters  we  received  from  Mr. 
Stanley,  giving  us  some  observations  on  the  drift  of  the  neighbour- 
hood of  Tullamore. 

Although  we  might  not  be  prepared  to  accept  ^  the  conclu- 
sions stated  in  Mr.  Stanley's  letters,  it  must  still  be  a  gratification 
to  us  to  find  any  earnest  and  enthusiastic  man  endeavouring  to 
work  out  for  himself  the  phenomena  of  his  own  district,  since  we 
know  that  any  one  who  thus  works  patiently  and  perseveringly, 
with  the  single  desire  of  arriving  at  the  truth,  will  ultimately  reach 
it,  and  will  be  rendering  the  greatest  service  to  our  science  by  the 
extension  of  observed  and  recorded  facts. 

The  letter  from  the  Rev.  A.  B.  Rowan,  of  Belmont,  Tralee,  describ- 
ing a  limestone  boulder  on  the  side  of  a  hill  600  feet  above  the  pre- 
sent level  of  the  limestone  of  the  neighbourhood,  though  speaking  of 
a  fact  sufiEciently  familiar  to  us  all,  gives  us  a  satisfactory  indica- 
tion of  the  existence  of  another  good  observer,  who  would  render  us 
good  service  if  he  would  only  extend  and  record  his  observations. 

My  friend  and  colleague.  Professor  Ramsay,  published,  during 
1852,  his  paper  on  the  **  Sequence  of  Events  during  the  Glacial 
Epoch,  as  evinced  by  the  superficial  accumulations  of  North  Wales." 
In  this  paper  the  author  describes  the  polishing  and  striation  of  the 
rocks  beneath  the  drift  accumulation,  and  also  the  moraines  caused 
by  glaciers  subsequent  to  the  deposit  of  the  drift,  which  glaciers  had 
in  one  instance  scooped  a  great  channel  in  the  drift,  clearing  it  en- 
tirely away  from  one  side  of  a  valley.  He  also  showed  that  the  accu- 
mulation of  blocks  and  debris  on  the  seaward  flanks  of  the  Caernar- 
vonshire Mountains  were  part  of  &  connected  deposition  of  drift, 
which  stretched  continuously  along  them,  reaching  sometimes  to  the 
height  of  2000  or  2300  feet  above  the  sea,  proving  a  depression  of 
the  land  to  have  once  taken  place,  to  at  least  that  amount  below  its 
present  leveL  Professor  Ramsay  attributes  these  phenomena  to, 
first,  a  great  elevation  of  the  land,  causing  the  first  great  glaciers, 
which  produced  the  polishing  and  striation,  then  a  depression  be- 
nwtli  the  SM  in  which  the  drift  was  accumulated ;  and  lastly,  a 
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re-€leTation  producing  tnoiher  glacier  period.  Mr.  Hopkins  doei 
not  agree  with  Professor  Ramsay  in  his  first  great  elevation,  since 
he  showsy  in  the  paper  I  have  just  described  to  yon,  that  gladen 
might  have  been  formed  on  Snowdon  by  the  abstraction  of  the  gulf 
stream,  and  the  bringing  in  of  a  cold  current  from  the  north,  but 
in  the  subsequent  sequence  of  erents  there  would,  I  believe,  be  no 
great  difference  of  opinion  between  them. 

It  appears  to  me  indeed  that  Professor  Ramsay's  sucoessiaQ  of 
events  singularly  harmonizes  with  Mr.  W.  Hopkins'  theoretical  views. 
The  first  great  glaciers  might  be  the  consequence  of  the  fiirst  abstrte- 
tion  of  the  gulf  stream  and  setting  in  of  the  cold  northern  curreDt; 
the  land  might  then  be  gradually  depressed  till  it  was  lowered  2300 
feet  below  its  present  level,  and  thus  get  too  low  for  the  formatioQ 
of  glaciers,  though  its  shores  might  still  be  incumbered  by  winter 
ice ;  it  might  then  have  been  gradually  elevated  again  till  its  sum- 
mits became  re-covered  by  perpetual  snow,  and  glaciers  again  formed, 
which  would  in  some  cases  plough  channels  in  the  incohierent  drift. 
Many  similar  oscillations  of  level,  and  changes  in  local  conditioDS, 
might  have  taken  place  within  the  glacial  period,  caused  by  the  re- 
versal of  the  oceanic  currents. 

As  an  interesting  paper  in  connexion  with  such  part  of  the 
drift  as  can  have  been  produced  by  great  currents,  I  wish  to  direct 
your  attention  to  Mr.  Prestwich's  account  of  the  **  Effects  of  the 
Holmfrith  Flood,'*  describing  the  circumstances  under  which  it 
occurred,  and  the  power  it  exerted  in  the  transport  of  heavy  mate- 
rials. Any  one  who  would  send  to  us  a  similarly  accurate  and 
detailed  account  of  the  effects  of  the  floods  in  the  rivers  Lee  and 
Blackwater,  and  in  other  parts  of  the  south-west  of  Ireland  during 
the  last  autumn,  would  be  doing  good  service  to  our  science. 

I  may  here  also  noticethat  in  Professor  NicoirsPaper  on  the  *' Geo- 
logy of  Cantyre,  Argyleshire,"  he  describes  the  diiftof  that  peninsulsy 
and  also  an  interesting  example»of  the  raised  beach,  about  30  feet 
above  the  present  level  of  the  sea,  so  well  known  on  the  west  coast 
of  Scotland.  In  one  part  of  Cantyre  is  a  long  ledge  at  this  height, 
beneath  a  precipitous  cliff  of  very  hard  porphyry,  in  which  is  a 
line  of  caverns,  stretching  in  even  130  feet  into  the  rock,  their 
floor  covered  by  boulders  and  shingle,  by  whose  agency  the  former 
breakers  excavated  the  caverns.  Professor  Nicoll  remarks  on  the 
long  period  of  time  during  which  the  land  must  have  been  stationary 
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at  that  level,  for  the  erosive  action  of  the  sea  to  have  produced  such 
an  effect  on  so  unyielding  a  material,  and  that  the  period  must 
greatly  have  exceeded  that  which  has  elapsed  since  the  elevation  of 
the  land  to  its  present  level. 

Space  will  not  allow  me  to  do  more  than  direct  your  attention 
to  Dr.  P.  C.  Sutherland's  Notes  on  the  *^  Geological  and  Glacial 
Phenomena  of  the  coasts  of  Davis's  Straits  and  Baffin's  Bay,"  where 
an  action  is  now  going  on  through  the  agency  of  shore-ice,  glaciers, 
and  icebergs,  such  as  we  believe  to  have  occurred  in  our  own  regions 
during  the  existence  of  the  glacial  sea.  One  fact  mentioned  by  him 
is  very  remarkable,  namely,  that  while  the  glaciers  are  of  great  size 
on  the  coasts  of  Greenland  and  Davis's  Straits,  where  the  rocks  are 
crystalline,  they  are  comparatively  few  and  unimportant  on  the 
upper  Silurian  tracts  in  the  neighbourhood  of  Prince  Regent's  inlet. 
It  appe&rs  that  although  the  mean  annual  temperature  is  lower  in 
the  latter  than  the  former,  yet  the  summer  heat  is  greater,  and  is 
therefore  sufficient  to  melt  the  winter's  snow  and  ice,  and  cause  it  to 
run  off  in  water  instead  of  accumulating  into  glaciers. 

I  would  also  recommend  to  your  notice  the  Paper  by  Mr.  Morris 
on  some  railway  *'  Sections  in  Lincolnshire,"  where  he  gives  some 
very  curious  details  of  the  ''  drift"  of  that  locality. 

Mr.  Trimmer's  Papers  on  the  '*  Erratic  Tertiaries,"  and  on  the 
^  Gravels  of  Kent,"  form  part  of  a  series  of  very  elaborate  investi- 
gations, entering  into  much  minute  detail  from  which  we  may  ulti- 
mately derive  results  of  great  value,  but  of  which  it  would  be 
impossible  for  me  to  give  you  even  an  abstract  with  the  space  at  my 
disposal 

One  circumstance  which  occurs  in  nearly  all  these  descriptions 
of  English  drift,  as  particularly  in  one  by  the  Rev.  H.  M.  De  la 
Gondamine  on  that  of  Huntingdonshire,  is  the  occurrence  in  it  of 
freshwater  beds  with  freshwater  and  land  shells. 

This  is  a  part  of  the  drift  subject  which  more  especially  requires 
working  out  in  Ireland;  and  from  devotion  to  which  there  is  little 
doubt  that  good  results  would  arise  if  any  of  our  more  active  mem- 
bers would  take  it  up. 

I  have  been  led  insensibly  by  the  discussion  of  Mr.  Hopkins's 
paper  to  enter  more  largely  on  the  subject  of  '*  Drift,"  than  I  at 
first  intended.  I  will  close  it  by  one  observation,  namely,  that  we 
in  Western  Europe  are  in  danger  of  being  insensibly  biassed  by  the 
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Tery  prominent  action  of  the  conditions  of  the  glacial  sea,  to  attri- 
bute to  them  more  than  is  justly  their  due.  We  must  recollect 
that  "  Drift/'  meaning  by  that  term  superficial  accumulations  of 
clay,  sand,  and  gravel,  often  of  great  thickness  and  extent,  and  com- 
posed of  fragments  of  respectable  weight  and  dimensions,  is  not 
confined  to  the  region  of  the  glacial  sea  of  Western  Europe,  but 
occurs  in  almost  all  countries,  in  nearly  all  latitudes.  I  have  only 
to  remind  you  of  the  thick  auriferous  deposits  of  Australia,  where 
beds  of  consolidated  grayel  interstratified  with  sand  and  clay,  60  or 
70,  or  event  if  recent  accounts  are  true,  as  much  as  150  feet  thick 
at  least,  occur  over  veiy  large  tracts,  containing  great  blocks  of 
quartz,  weighted  with  gold  up  to  more  than  a  hundred-weight,  to 
show  that  glacial  conditionsare  not  absolutely  necessary  for  the  trans- 
port of  very  considerable  masses,  some  distance  from  their  parent 
site. 

In  the  Journal  of  the  Geological  Society  of  London  for  May, 
1853,  there  is  a  very  good  descriptive  paper  on  the  gold-fields  of 
Victoria  or  Port  Philip,  by  Mr.  G.  H.  Wathen,  Mining  Engineer. 
He  gives  a  general  description  of  the  structural  features  of  the 
country,  as  well  as  of  the  auriferous  drift.  In  speaking  of  the  latter, 
he  mentions  boulders  of  quartz,  two  or  three  feet  in  diameter,  as 
embedded  in  the  "  pipe-day.'* 

My  friend  and  former  colleague,'Mr.  Alfred  R.  C.  Selwyn,  now 
Director  of  the  Geological  Survey  of  Victoria,  writes  me  word  that  he 
has  at  present  reason  to  believe  that  this  auriferous  drift  of  Australia 
is  of  older  date  than  the  volcanic  deposits  of  heavy  homblendic  or 
augitic  lava  or  trap,  that  form  such  conspicuous  features  in  the 
geology  of  Victoria.  He  says  that  he  has  never  seen  a  pebble  of 
those  traps  or  lavas,  in  the  drift  of  that  country,  and  never  observed 
any  of  the  drift  resting  on  the  lava;  while  he  has  reason  to  believe 
in  some  instances  that  the  lava  rests  upon  the  drift.  The  dearing 
up  of  this  point  will  be  one  of  the  many  interesting  results  we  may 
expect  from  that  gentleman's  survey  of  the  colony.* 

Having  been  led  to  commence  with  the  subject  of  drift,  I  will 

*  Since  the  above  was  written,  I  have  had  the  advantage  of  peniang  Dr.  Hookerii 
most  interesting  Travels  in  the  Hiinalayahs,  and  have,  among  other  things,  been 
greatly  struck  with  tha  proofs  he  there  gives  us  of  a  former  much  greater  intensity 
of  i^dal  action,  even  there  also,  than  etists  at  the  present  day.  Although  it  naj 
not  be  impossible  to  hnagine  changes  In  the  configuration  of  land  and  sea  soficiM^ 
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throw  the  remainder  of  my  observations  into  geologioal  sequence, 
commencinor  with 


commencing  with 


THB  TERTIARY  ROCKS. 


There  is  a  paper  of  local  interest  in  the  London  Greological 
Journal  for  1852,  by  J.  Brown,  Esq.,  cm  the  **  Upper  Tertiaries  at 
Gopford,  Essex,"  chiefly  descriptive  of  some  beds  of  brick  earth,  ap- 
parently lying  above  the  drift,  and  oontaining  bones  of  bears  and 
beavers,  with  land  and  fresh- water  moUusca,  of  which  two  are  of 
extinct  species. 

In  the  same  volume  we  have  a  very  elaborate  and  critical  paper 
by  Sir  C.  Lyell,  on  the  "  Tertiary  Strata  of  Belgium  and  French 
Flanders."  This  paper  is  full  of  minute  detail,  with  descriptions 
of  the  structure  of  many  localities,  and  complete  tables  of  fossils, 
and  other  valuable  matter,  making  it  a  great  paper  for  future  ref(^> 
ence,  but  not  allowing  of  the  process  of  condensation  or  abstraction. 
It  is  an  account  of  the  whole  tertiary  series  of  the  countries  named, 
and  an  identification  of  their  several  portions  with  the  contempo- 
raneous strata  of  England. 

We  have  likewise  a  paper  on  the  '*  Thanet  Sands,"  or  the  bot- 
tom bed  of  the  English  eocene  tertiaries,  which  forms  part  of  a 
very  elaborate  and  long-continued  investigation  by  Mr.  Prestwich 
into  the  exact  structure  and  relations  of  the  lower  eocene  rocks 
of  Britain.  The  series  of  papers  of  which  this  forms  a  part  is  of  the 
greatest  value,  the  result  of  great  labour  extended  through  many 
years  in  such  intervals  of  business  as  may  occur  in  the  life  of  a  Lon- 
don merchant,  and  shows  us  how  much  may  be  done  by  steady  per- 
severance and  determination,  even  where  circumstances  seem  most 
adverse  to  it. 

In  the  Geological  Journal  for  1853,  we  have  first  a  paper  by 
J.  Motley,  Esq.,  on  the  Geology  of  Labuan,  more  especially  descrip- 
tive of  the  coal  formation  there,  which  is  evidently  altogether  of 
tertiary  age.  He  gives  a  section  of  about  300  feet  thick  of  alterna- 
tions of  clay  or  shale  and  sandstone,  with  several  small  seams  of 

to  acooant  for  thiB,  yet  it  ia  not  easy  to  see  why  these  changes  should  always  have 
been  soch  as  to  produce  ^eo^er  cold  at  a  particular  period  of  the  eartii*s  histoiy,  and 
that  over  a  space  so  widely  separated  and  so  difiiarently  placed  as  Western  Europe 
and  Soathern  Asia.  Such  phenomena  seem  certainly  rather  in  fiivonr  of  the  hjrpo- 
of  a  general  lowering  of  the  temperature  of  the  whole  glohe  at  this  period. 
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coal,  aiid  one  haying  a  thickness  of  1 1  feet  This  coal  is  c(»nposed 
of  slightly  compressed  tninks  of  trees  crossing  each  other  at  all 
angles;  these  trunks  are  of  dicotyledonous  wood,  and  very  similar  to 
the  trees  now  growing  on  the  island,  with  lumps  of  resin  of  exactly 
similar  character  to  that  which  they  produce.  In  one  bed  of  blue  clay, 
stems  of  dicotyledonous  trees,  and  occasionally  of  palms,  are  found 
upright  and  silicified.  Large  boulders  of  coal  often  occur,  some- 
times in  regular  layers,  and  some  coarse  conglomerates  of  quartz, 
sandstones,  and  coal  pebbles.  In  some  of  the  clays  are  marine  fos- 
sils of  such  existing  genera  as  Tridacna,  Tellina,  Murex,  Pyrula, 
Oliva,  Cerithium,  Fusus,  as  well  as  others.  The  beds  are  inclined 
at  angles  varying  from  25^  to  70^,  and  similar  beds  near  Bruni  are 
absolutely  perpendicular. 

I  must  also  call  your  attention  to  a  very  interesting  paper  by 
Major  Vicary,  of  Wexford,  on  the  structure  of  a  portion  of  the  "  Him- 
alayah  range  near  Subathoo.''  It  must  be  highly  satisfactory  to 
us  to  see  so  many  officers  of  the  army  and  navy  making  use  of 
their  opportunities  to  contribute  to  the  advancement  of  our  science, 
and  by  their  observations,  often  hastily  made  in  the  intervals  be- 
tween sterner  duties,  thus  enabling  us  to  link  together  scattered 
information,  and  harmonize  our  knowledge  of  these  distant  regions. 

The  more  detailed  information  we  may  hope  ultimately  to  re- 
ceive from  my  distinguished  predecessor  on  the  Survey,  and  your  for- 
mer President,  Professor  Oldham,  will  thus  be  capable  of  extension 
over  a  much  wider  district  than  he  will  probably  be  able  to  visit 
either  personally  or  by  means  of  his  two  able  assistants,  Messrs. 
J.  G.  and  H.  B.  Medlicott,  both  members  of  this  Society. 

Of  other  Indian  papers  I  have  only  space  to  mention  the  titles, 
as  follows: — 

Dr.  Fleming  on  the  Salt  Range  of  the  Punjaub. 

Dr.  A.  Fleming  on  the  Geology  of  part  of  the  Sooliman  Range. 

Mr.  H.  B.  R  Frere  on  the  Geology  of  a  part  of  Sind. 

Dr.F.  L.  Beirs  further  Account  of  the  Boring  at  Rotah,  Deccan; 
and  a  Notice  of  an  Ichthyolite  from  that  place. 

The  above  remarks  will  likewise  apply  to  Ck>lonel  Heneken's 
paper  on  the  "Tertiary  Deposits  in  San  Domingo."  From  this 
paper,  and  the  abundant  collection  of  fossils  that  accompanied  it,  it 
appears  that  that  island  is  largely  composed  of  tertiary  rocks  of 
eocene  age,  presenting  the  nearest  analogies,  as  a  group,  to  those  of 
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Malta  and  Boardeaux  in  Europe,  aod  South  Carolina  in  America; 
and  that  of  the  8  or  9  per  cent,  of  living  forms  that  they  contain,  the 
majority  are  living  in  the  adjoining  seas;  while  many  have  a  strong 
resemblance  to,  and  one  or  two  are  identical  with,  shells  now  living 
in  the  Indian  and  Pacific  Oceaos.  They  thus  leem  to  point  toa  time 
when  the  connecting  luod  between  North  and  South  America  did  not 
exist,  or  was  to  have  been  found  to  the  east  of  its  present  situation. 
We  are  almost  tempted  to  ask,  can  the  present  curved  line  of  the 
West  India  Islands  have  any  relation  to  the  line  of  some  ancient 
coast,  and  the  Carribbean  Sea  have  been  in  those  days  a  bay  of  the 
Pacific  instead  of  one  of  the  Atlantic,  u  it  is  now  ? 

The  most  important  and  interesting  paper,  however,  on  tertiary 
rucks,  published  during  the  year  1853,  is  that  by  my  friend  and 
colleague.  Professor  Edward  Forbes,  now  President  of  the  Geological 
Society  of  London.  We  may  be  allowed,  perhaps,  to  claim  it  as  one 
of  the  advantages  of  a  Goverment  Geological  Survey,  in  a  scientifio 
point  of  view,  that,  as  we  examine  all  districts  indifierently  in  an 
equally  detuled  manner,  we  now  and  then  are  likely  to  corns  upon 
new  facta  in  places,  the  structure  of  which  has  hitherto  been  taken  for 
granted  as  sufficiently  known,  and  therefore  not  critically  examined. 
When  Professor  Forbes  came,  in  the  course  of  his  duties  on  the  Sur- 
vey,  to  examine  the  fossil  localities  of  the  northern  part  of  the  Isle  of 
Wight,  he  found  so  much  thatj  was  not  only  paleontologically  but 
geologically  new,  that  he  was  obliged,  even  with  the  able  assistance 
of  several  other  officers  of  the  Survey,  to  devote  four  months  of 
constant  and  daily  labour  to  its  examination. 

Tou  are  aware  that  it  had  been  hitherto  supposed  that,  while  the 
lower  and  middle  portions  of  the  eocene  system  were  fully  repre- 
sented in  England,  there  was  a  total  absence  of  aU  the  upper  portion 
of  that  series.     The  highest  English  eocene  beds  were  believed  to  be 
only  on  a  parallel  with  the  upper  part  of  the  calcain  grotner  of  the 
Paris  basin,  and  we  were  supposed  to  have  no  equivalents  of  the  well- 
known  gypsum  beds  of  Montmartre,  or  the  lower  freBh?rat( 
stone  and  its  superinoombent  beds.     The  new  researches  of 
sor  Forbes  prove  that  we  have  in  the  northern  part  of  the 
Wight  the  exact  pahsontological   equivalents,  with  well-i 
litholc^cal  characters,  of  even  the  highest  beds  of  the  Paris 
and  of  beds  that  are  probably  even  higher  than  any  there  ;  t 
the  Bupelian,  or  Upper  Limburg  beds  of  Belgium. 
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Professor  Forbes  shows  that  those  beds  which  haye  been  hitherto 
lumped  together  as  Headon  beds  are  capable  of  a  threefold  subdi- 
Tision,  into  what  he  terms,  the  Saint  Helens'  beds  as  the  lowest, — 
the  Bembridge  series  as  the  middle, — and  the  Hempstead  series  at 
the  highest  The  two  latter  are  themtelves  again  ci^ble  each  of  a 
threefold  or  fourfold  division  into  **  stages,*'  characterized  bj  peon* 
liar  fossils.  Characteristic  fossils  of  these  groups  are  now  deposited 
in  the  British  tertiary  cases  in  the  paleontological  galleries  of  the 
Museum  of  Irish  Industry,  where  they  are  open  to  your  inspection 
and  study. 

This  discovery  is  very  important,  first  as  showing  that  Great 
Britain  has  the  most  complete  series  known  of  the  eocene  tertiaries, 
as  she  has  of  the  secondary  rocks,  and  has  them  in  immediate  con* 
nexion  and  direct  order  of  superposition;  and  secondly,  as  giving 
us  a  key  to  the  classification  of  large  districts  of  the  Continent,  where 
widely-spread  and  important  beds  must  now  be  referred  for  their 
nomenclature  to  a  few  little  spots  in  the  northern  part  of  the  Isle  of 
Wight  It  will  indeed  introduce  important  changes  in  the  ooloaring 
of  the  Geological  Map  of  Europe. 

8BC0NDABT  BOOKS. 

Although  there  are  several  papers  in  the  two  last  volumes  of  the 
London  Geological  Journal  on  minor  and  local  points  in  secondary 
geology,  doing  great  credit  to  their  authors,  and  contributing  fscts 
highly  worthy  to  be  known  to  the  great  body  of  geological  science, 
there  are  none  of  sufficient  general  interest,  or  at  least  of  sufficient 
interest  to  us  in  this  country,  to  warrant  me  in  taking  up  your  tune 
by  giving  any  account  of  them. 

In  our  own  Journal  the  only  paper  on  secondary  geology  i«  ^^ 
by  J.  B.  Doyle,  Esq.,  entitled,  "  Notes  on  the  Salt  Mines  at  Dnn- 
orue,  and  Searches  for  Coal  by  the  Marquess  of  Downshire."  The 
details  of  the  sinkings  given  in  this  paper  are  valuable  as  records, 
and  the  section  gives  a  good  general  idea  of  the  structure  of  tw 
neighbouring  district  There  is,  however,  no  mention  made  of  w*6 
lias,  a  thin  band  of  which  I  observed  when  examining  this  distnct 
in  company  with  the  Marquess  of  Downshire  in  1862,  just  at  the  top 
of  the  red  marl  The  conformability  of  the  beds  mentioned  by  Mr. 
Doyle  of  course  gives  us  no  assurance  of  the  same  structure  conti- 
nuing below  the  beds  examined,  and  the  place  where  unconfonn  * 
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bility  is  most  to  be  dreaded  is  at  the  base  of  the  new  red  sandstone 
series,  which  is  as  likely  to  rest  upon  any  of  the  inferior  rocks  as 
upon  a  prodactive  portion  of  the  coal-measures. 

PBDfABT  OR  PALJCOZOIO  BOCKS. 

Of  this  portion  of  the  geological  series  we  hare  several  papers,  of 
great  interest  and  importance,  in  the  Geological  Journals  for  1852 
and  1 853.  In  the  first  place,  we  have  three  papers  by  my  beloved  old 
master  and  geological  father,  Professor  Sedgwick,  on  the  paleozoic 
rocks  of  Devon,  North  Wales,  and  Cumberland,  giving  additional 
descriptions  of  the  structure  of  those  countries,  in  his  usual  graphic 
and  masterly  style.  He  has,  however,  another  paper  of  still  higher 
importance,  as  bearing  more  directly  on  the  general  classification 
of  the  palceozoic  rocks,  namely,  the  one  '*  On  the  proposed  Separa- 
tion of  the  so-called  Caradoc  Sandstone  into  two  distinct  Groups, 
viz.: — 1.  May- Hill  Sandstone;  2.  Caradoc  Sandstone.^'  Professor 
Sedgwick  proves,  what  had  also  been  recognised  by  the  Geological 
Survey,  that  under  the  name  of  Caradoc  sandstone  two  distinct 
sets  of  beds  have  been  confounded.  This  has  happened  from  the 
fact  of  two  sandstones  coming  together  of  somewhat  similar  mineral 
character,  although  containing  distinct  fossils.  In  consequence  of 
their  similarity  in  mineral  character,  and  their  reposing  directly 
one  on  the  other,  the  fossils  had  been  mingled  together,^  and  thus 
quoted  as  from  one  group,  while  ix>fact  those  from  the  upper  beds 
were  different  from  those  in  the  lower;  the  first  bebnging  to  the 
Wenlock  type,  and  being  therefore  upper  Silurian;  and  the  latter 
having  much  more  of  the  Bala  aspect,  and  belonging,  therefore,  to 
the  lower  Silurian.  Even  in  the  true  typical  Caradoc  country  in 
Shropshire,  these  two  sandstones  have  been  subsequently  separated 
by  the  Survey,  inasmuch  as  not  only  were  their  fossils  distinct,  but 
the  upper  group  was  found  to  repose  unconformably  on  the  lower.f 
Professor  Sedgwick  justly  points  out  that  this  separation  which  he 
introduces  between  rocks  that  had  hitherto  been  confounded  on- 

*  It  was  this  minglmg  of  chaiactor  which  led  me,  fai  a  little  work  caUed  "  Popa- 
lar  Physical  Qeology,"  pnblidied  last  year,  to  speak  of  the  Gaiadoc  sandstone  as 
•*  middle  Sihirian.** 

t  See  the  paper  by  J.  W.  Salter  and  W.  P.  Aveiine,  **  On  the  Caradoc  Sand- 
stone of  Siropehire,"  in  the  first  part  of  the  London  Geological  Journal  for  1854, 
which  has  appeared  since  this  was  written. 
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der  one  name  likewise  introduces  »  sharper  and  more  distinct  line 
of  boundary  between  those  two  great  formations  which  haTe  been 
hitherto  known  as  upper  and  lower  Silurian,  but  which  he  would 
now  call  Silurian  and  Cambrian.  I  think  it  yery  likely  that  he  is 
right  in  another  point  also,  namely,  that  the  Merioneth  and  Den- 
bighshire Caradoc  of  the  Greological  Survey  Maps  belongs  rather  to 
the  base  of  the  Wenlock  than  to  the  true  Caradoc  sandstone;  that 
it  is  a  local  thickening  of  the  sandy  beds  of  the  lower  part  of  the 
Wenlock  shale  as  they  approach  the  trappean  hills  on  the  west.  I 
also  think  it  probable  that  the  true  Caradoc  sandstone  is  only  a 
similar  local  thickening  and  passage  into  sandstone  of  the  upper 
portion  of  the  Bala  beds  as  they  trayel  towards  the  east  There  is, 
however,  distinctly  no  unconformity — except,  perhaps,  in  one  very 
small  locality — in  the  position  of  the  beds  of  the  upper  and  lower 
Silurian  formations  in  North  Wales;  as  the  upper  Silurian — whe- 
ther called  Caradoc  sandstone  or  Wenlock  shale — crests  on  the  same 
thin  group  of  **pale  skUes^^^  forming  the  top  of  the  Bala  beds  from 
Mallwyd  to  Conway  in  one  direction,  and  to  Llangollen  and  Bwlch 
Bhiw  Feljn  in  the  other.* 

I  will  just  here  say  one  word  as  to  the  controversy  respecting 
the  terms  **  lower  Silurian"  and  '*  Cambrian."  It  resolves  itself 
into  a  question  of  whether  we  should  take  palseontol<^cal  or  litho- 
logical  and  stratigraphical  characters  as  the  foundation  of  our  clas- 
sification. Every  one — including  Professor  Sedgwick  and  Sir 
Roderick  Murchison — used  to  think  that  the  rocks  and  fossils  of 
Caernarvonshire  and  the  neighbouring  parts  of  North  Wales  would 
of  necessity  be  all  older  than  those  of  Montgomeryshire,  Shropshire, 
and  the  Welsh  border  country.  The  Silurian  rocks  and  fossils, 
therefore,  with  their  subdivision  into  upper  and  lower,  were  ac- 
cepted as  one  thing ;  and  the  Cambrian  rocks  and  fossils  were  ex- 
pected  to  turn  out  another  thing  when  the  latter  came  to  be  fully 

•  It  seems  pretty  clear,  then,  that  the  term  **  Caradoc  sandstcne,**  as  derignating 
an  independent  formation,  having  pecoliar  lithologicat  and  palsontological  charac- 
ters, must  disappear.  Whether  the  term  should  be  applied  to  the  sandy  beds  at  the 
base  of  the  Wenlock  shale,  or  to  the  similar  sandy  beds  at  the  top  of  the  Uandeilo 
and  Bala  formation,  remains  to  be  decided.  I  should  myself  prefer  to  keep  the  tena 
as  representing  a  local  group  at  the  top  of  the  lower  Silurian,  and  to  adopt  Professor 
Sedgwick's  name  of ''  Ifay-Hill  sandstone"  or  ''  Wenlock  grits*'  for  the  base  of  the 
upper  Silurian. 
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described.  Instead  of  that,  it  results  that  what  were  called  the 
lower  Silurian  rocks  on  the  Welsh  border,  and  which  were  left 
with  a  totally  undefined  base,  had  really  a  much  greater  thickness 
than  was  expected,  and  swept  in  many  broad  folds  and  undulations 
through  the  whole  of  North  Wales;  and  that  the  rocks  of  Siluria, 
with  the  exception  of  the  uppermost,  were  the  same  as  those  of 
Cambria.  In  Cambria,  howerer,  the  rocks  only  were  described, 
while  in  Siluria  both  the  rocks  and  fossils  were  described  and 
figured;  neither,  indeed,  completely,  but  both  so  much  so  that  the 
contemporaneous  rocks  of  other  countries  could  be  recognised  by 
their  fossil  characteristics.  Had  the  identity  of  the  rocks  of  Cam- 
bria and  Siluria  been  known  at  the  time,  it  is  probable  that  only 
the  upper  would  have  been  called  Silurian,  and  the  lower  would  hare 
been  christened  Cambrian.  It  was  not  so  known  or  understood, 
however,  and  it  has  now,  I  beliere,  become  practically  impossible 
to  remedy  the  mistake,  if  it  be  one,  and  to  persuade  men  to  call 
those  things  Cambrian  which  they  have  always  been  in  the  habit  of 
calling  Silurian,  although  no  one  will  be  more  ready  than  myself 
to  adopt  the  change  of  nomenclature,  should  it  be  generally  decided 
on.  The  only  way  to  bring  such  a  correction  into  use  would  be  to 
adopt  a  middle  term,  and  to  speak  of  the  lower  Silurian  as  Cambro- 
Silurian. 

I  would  here  remark,  also,  that  the  conformity  which  appears 
in  North  Wales  between  these  Cambro  or  lower  Silurian  rocks  and 
those  below  them,  and  which  enables  them,  therefore,  to  be  grouped 
as  upper  and  lower  Cambrian,  has  been  now,  as  you  are  aware, 
shown  not  to  exist  in  this  country.  The  paper  submitted  to  you 
by  Mr.  Wyley  and  myself  proves  an  utter  discordance  and  the 
widest  unconformability  possible,  between  the  great  lower  Silurian 
formation  of  black  slate  and  that  equally  large  mass  of  green  and  red 
slates  and  grits  of  the  county  of  Wicklow,  which,  by  every  litholo- 
gical  evidence  is  identical  with  the  Barmouth  and  Harlech,  or  the 
Llanberris  and  Penrhjm  group  of  North  Wales,  to  which  the  term 
Cambrian  has  been  applied  by  the  Survey.  If  that  identity  be  ad- 
mitted, it  is  scarcely  possible  to  include  under  the  same  name  the 
upper  and  lower  rock  groups  of  Caernarvonshire  and  Merionethshire. 
It  is  clearly  impossible  to  do  so  in  Wicklow;  I  am,  therefore,  on  the 
whole,  for  the  sake  of  convenience  alone,  inclined  to  retain  the  name 
of  lower  Silurian,  however  otherwise  inappropriate  it  might  be 
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shown  to  be,  and  to  restrict  the  term  Cambrian  to  these  lower 
group  of  rocks  in  North  Wi^  Ireland  and  the  Lake  District;  tnd 
I  saj  this  reluctantly,  and  in  spite  of  my  natural  feeling,  which 
would  lead  me  to  back  the  opinions  of  Professor  Sedgwick  against 
all  the  rest  of  the  geological  world.* 

The  paper  to  which  I  have  just  alluded  contains  two  prindpal 
points: — 1st.  That  the  so-called  lower  Silurian  rocks  repose  quite 
unconformably  on  the  edges  of  the  beds  of  a  very  low  portion  of  the 
Cambrian  series.  2ndly.  That  no  portion  of  the  Cambrian  series  is 
seen  anywhere  to  repose  directly  on  the  flanks  of  the  granite  hilli, 
the  granite  having  come  up  through  the  Silurian  rocks,  which,  for 
a  certain  space,  dip  towards  the  granite^  having  merely  the  edges  of 
their  beds  turned  up  against  it,  directly  on  the  flanks  of  the  granite 
hills. 

The  paper  likewise  gave  a  sketch  of  the  general  relaticxis  of  the 
quartz  rocks  to  the  slate  beds;  a  subject  which  has  been  treated  of 
more  largely  by  Mr.  Kelly,  in  his  paper  "  On  the  Quartz  Rocks  of 
the  northern  part  of  the  County  of  Wicklow.'*  Mr.  Kclly^s  paper 
is  a  valuable  and  interesting  one,  as  must  every  paper  be  that  is  the 
result  of  fair,  honest,  hard  work  and  observation  in  the  field.  I  be- 
lieve, however,  that  its  value  is  deteriorated  by  many  of  the  obser- 
vations having  been  made  after  the  hypothesis  was  formed  which 
they  are  held  to  support.  If  I  am  wrong  in  this,  I  hope  Mr.  Kellj 
will  pardon  me;  but  I  believe  that  in  some  of  his  sketches  and  dia- 
grams representing  particular  localities,  the  actual  data  obserred 
have  been  connected  and  extended  in  such  a  way  as  to  support  the 
hypothesis,  when  they  might  with  equal  propriety  have  been  so 
drawn  as  to  give  a  different  interpretation  to  the  facts.  I  allnde 
more  particularly  to  the  maps  where  the  quartz  rocks  hare  been 
connected  and  extended  over  spaces  where  no  rock  can  be  seen, 
and  where  slate  may  exist  with  equal  probability ;  and  to  the  dis- 
grams  on  pp.  249,  251,  and  252,  where  the  lines  marking  ^e  bed- 
ding of  the  slate  are,  I  believe,  not  strictly  accurate,  or,  perhtp^ 
represent  partly  bedding  and  partly  cleavage  lines.    In  the  diagn^ 

*  If  we  do  away  with  the  tenn  lower  Snarian,  and  xq;>1aoe  It  by  CamlviiOt  *' 
wiU  be  necesBaiy  to  invent  some  other  term  to  derignate  the  green  and  red  grid  <ii^ 
elates  of  Caernarvon  and  Merioneth,  on  one  side  of  the  Channel,  and  Wk^)^  '^ 
Wexford  on  the  other,  wbidi  in  each  country  are  the  loweet  visible  stratiAsd  rocb> 
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on  p.  2499  the  non-extension  of  tbe  two  little  slate  beds  into  the 
qnartz  rock  is  obviously  quite  a  gratuitous  supposition,  and  there- 
fore the  extension  and  connexion  of  the  mass  of  the  quartz  rock  be- 
low is  equally  hypotheticaL 

In  two  other  diagrams,  as  that  on  p.  250,  the  abutting  of  the 
slate  rocks  against  the  quartz  rocks  is,  I  believe,  produced  by  small 
^Eiults.  In  the  large  diagram  on  p.  255, 1  have  little  doubt  of  the 
features  of  the  quartz  rock  being  quite  correct,  and  think  that  only 
a  little  irregularity  is  requisite  to  be  introduced  into  the  slate  beds 
to  make  it  a  true  picture  of  nature,  and  one  of  which  many  exam- 
ples might  be  found  among  irregularly  bedded  and  contorted  rocks 
of  all  descriptions. 

Mr.  Kelly's  hypothesis  is,  *'  that  the  great  masses  of  quartz  rock 
now  brought  in  this  locality  to  the  surface  were  once  joined  to  and 
formed  part  of  a  regular  system  of  stratified  quartz  rock  lying  be- 
low the  gray  slaty  rocks;  that  they  were  in  this  position  rendered 
semifluid  or  plastic  by  subterranean  heat,  and  protruded  through 
enormous  fissures  made  in  the  overlying  grewacke  by  volcanic  or 
other  expansive  power  from  below."  After  an  attentive  examina- 
tion of  the  district,  Mr.  Wyley  and  I  came  to  the  conclusion  that 
there  was  nothing  in  the  structure  of  the  country  inconsistent  with 
the  received  opinion  of  the  quartz  rocks  here,  as  elsewhere,  being 
altered  sandstone  (whether  baked  or  steam-boiled),  deposited  origi- 
nally in  very  irregular  beds,  often  sudd^y  thickening  or  thinning 
out,  and  ending  sometimes  very  abruptly,  interstratified  with  shales 
or  slates  and  other  sandstones  still  unaltered,  the  whole  having 
been  subsequently  disturbed  and  enormously  contorted,  perhaps  by 
successive  actions  of  disturbance  at  different  periods.  These  dis- 
turbances seem  sometimes  to  have  almost  twisted  the  beds  into 
*'true  lovers*  knots,"  or  other  fantastic  devices;  and  as  these  con- 
torted beds  have  likewise  been  broken  through  by  faults  and  very 
irregularly  denuded,  and  are  now  often  very  imperfectly  shown, 
they  must  necessarily,  in  some  places,  be  very  mysterious  and  unin- 
telligible in  their  appearances. 

While  on  the  subject  of  quartz  rock,  I  would  particularly  call 
your  attention  to  a  paper  by  Mr.  D.  Sharpe,  in  the  eighth  volume 
of  the  Geological  Journal,  on  the  quartz  rocks  of  Scotland.  He 
shows  a  very  large  portion  of  the  quartz  rocks  of  that  country, 
which  are  interstratified  with  beds  of  limestone  and  thin  beds  of 


(    92   ) 

schist,  to  be  really  integral  portions  of  the  old  red  sandstone.  This 
paper  is  followed  by  another  interesting  paper  by  the  same  author, 
on  the  '*  Southern  Borders  of  the  Highlands.''  Mr.  Sharpe  has  re- 
cently been  engaged,  at  the  request  of  the  Greologicid  Society  of 
London,  in  correcting  and  rerising  M^CuUoch's  Creological  Map  of 
Scotland,  and  has  produced  and  presented  to  that  Society  what  is, 
I  believe,  quite  the  nearest  approximation  to  an  accurate  map  of 
that  country  which  we  possess. 

In  the  Philosophical  Transactions  for  1852  is  a  paper  by  Mr.  D« 
Sharpe,  '*  On  the  Arrangement  of  the  Foliation  and  CleaTage  of  the 
Rocks  of  the  North  of  Scotland."  In  this  paper  the  author  first 
connects  the  phenomena  of  cleavage  and  foliation,  and  looks  on  them 
as  passing  into  each  other,  and  then  describes  those  of  the  Highlands 
of  Scotland  as  parts  of  planes  forming  a  series  of  great  arches,  often 
of  many  miles  in  radius ;  the  cleavage  or  foliation  planes  being  per- 
pendicular at  what  may  be  called  the  piers  or  abutments,  and  bend- 
ing over  at  the  crowns  of  the  arches. 

The  paper,  like  all  Mr.  Sharpens  productions,  is  characteriaed 
by  great  ingenuity  and  clearness  of  statement;  but  whether  its 
conclusions  are  based  on  a  sufficient  number  of  accurate  observa- 
tions  still  remains  a  doubt  upon  my  mind.  Perhaps  no  country  m 
more  thoroughly  "  cleaved"  than  the  south  of  Ireland,  where  every 
formation  up  to  the  mountain  limestone,  and  I  believe  the  coal- 
measures,  is  affected  by  it.  So  far  as  I  have  at  present  observed, 
the  phenomena  of  cleavage  here  lend  no  support  to  Mr.  Sharpe'S 
views.  From  Bray  Head  to  Ban  try  Bay  the  cleavage  strikes  in  one 
general  direction,  varying  only  from  E.  and  W.  to  E.  25^  N.  and 
W.  25^  S.  It  almost  constantly  approaches  so  closely  to  a  vertical 
position  that  the  deviation  is  within  the  errors  of  observation,  or 
the  amounts  of  its  own  local  variation ;  but  when  it  does  decidedly 
incline  from  the  vertical,  I  believe  that  inclination  is  almost  inva- 
riably to  the  north,  never  at  a  less  angle  than  60^.  More  extended 
observations  on  this  point,  however,  are  yet  needed. 

The  Duke  of  Argyle  has  a  paper  in  the  ninth  volume  of  the 
Geological  Journal,  which  is  of  great  general  interest,  and  to  me 
peculiarly  so,  as  tending  to  confirm  ideas  long  loosely  floating  in 
my  mind,  and  which  this  last  summer  acquired  more  precision  from 
my  examination  of  the  county  of  Wicklow.  The  general  notion,  I 
think,  with  respect  to  the  action  of  granite  is,  that  it  is  the  pnnd 
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disturbing  and  elevating  agent  forming  the  axis  of  mountain  chains, 
haying  the  lowest  of  their  rocks  reposing  on  its  flanks,  with  suc- 
oessiyely  higher  rocks  dipping  on  each  side  from  that  central  axis. 
I  by  no  means  intend  to  deny  that  this  stracture  does  occur, 
though  I  have  myself  neyer  seen  an  instance  of  it,  but  I  haye  long 
had  great  doubts  of  its  being  a  necessary,  or  eyen  a  general,  occur- 
rence. I  haye  neyer  felt  any  inclination  to  attribute  any  devotion 
or  disturbance  of  beds  to  the  intrusiye  action  of  any  igneous  rock, 
from  granite  down  to  laya;  on  the  contrary,  I  haye  always  been 
more  inclined  to  look  on  the  outburst  of  any  igneous  rock  as  giving 
local  relief  to  the  intensity  of  the  disturbing  force,  and  as,  there* 
fore,  mitigating  and  diminishing  the  amount  of  disturbance  in  the 
neighbourhood  of  it.  Of  course  I  do  not  speak  of  any  minor  crump- 
ling or  dog-earing  of  the  ends  of  the  beds  in  actual  contact  with  the 
igneous  rock. 

The  Duke  of  Argyle,  in  his  paper  on  the  *'  Granite  District  of 
Inverary,*'  describes  the  great  gneiss  and  mica  schist  formation  of 
Argyleshire  as  bent  into  a  broad  anticlinal  arch  between  the  valleys 
of  the  Clyde  and  Loch  Fyne,  the  beds  dipping  S.  K  and  N.  W.  to- 
wards these  valleys  respectively.  In  the  centre  of  this  anticlinal 
arch,  and  along  the  line  of  the  axis  of  elevation,  there  is  no  appear- 
ance of  any  outburst  of  granite  or  other  igneous  rock,  while  on  the 
north-western  side  of  the  district,  between  the  valleys  of  Loch  Awe 
and  Loch  Fyne,  where  the  rocks  all  dip  steadily  to  the  N.  W.,  are 
great  outbursts  of  granite.  The  Duke  of  Argyle  describes  these 
as  apparently  interstratified  with  the  mica  schists.  Not  being  ac- 
quainted with  the  country,  I  can  offer  no  opinion  on  that  point,  or 
how  far  the  facts  of  the  case  bear  out  his  Grace's  hypothesis  of  the 
mica  schist  at  the  period  of  disturbance  having  *'  fallen  in,'*  as  he 
expresses  it,  and  huge  sheets  of  granite  being  then  injected  be« 
tween  the  beds,  so  as  to  produce  the  appearance  of  interstratifica- 
tion.  I  would,  however,  just  point  out  to  you  the  analogy  between 
the  above  facts  and  those  which  I  described  as  existing  in  the  struc- 
ture of  the  county  of  Wicklow.  There  the  granite  range,  although 
of  great  size  and  extent  compared  with  the  stratified  rocks,  and 
though  clearly  subsequent  to  them,  as  shown  by  the  alteration  it 
has  produced  on  them,  and  the  abundance  of  veins  it  sends  into 
them,  yet  is  not  the  geological  axis  of  the  district;  on  the  contrary, 
the  main  areas  of  elevation,  as  shown  by  the  occurrence  at  the  sur- 
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facd  of  the  lowest  rodks,  are  remoyed  from  the  graaite,  whidi  cuts 
up  throngh  the  higher  rocks,  and  moreover  traTerses  them  ob- 
liquely to  all  appearaQoe«  so  as  to  cut  different  beds  in  one  part 
from  what  it  does  at  another.  Moreover,  along  a  band  of  countrj 
a  little  removed  from  the  granite  the  beds  plunge  headlong  towards 
it,  on  each  side  of  it;  a  fact  which  suggested  to  me  the  ideaof  thdr 
having  **  fallen  into  a  cavity''  left  void,  a^  it  were,  by  the  intrudcm 
of  the  granite  upwards,  though  there  is  no  appearance  of  any  injeo- 
tion  of  granite  along  the  line  of  this  **  falling  in."* 

Before  leaving  Scotland  I  will  briefly  odl  your  attention  to  a 
very  excellent  paper,  by  Prc^essor  Nicoll  (formerly  of  Cork,  now  of 
Aberdeen),  on  the  **  Geology  of  the  Southern  Portion  of  the  Peninr 
sula  of  Cantyre,'*  which  I  have  already  had  occasion  to  allude  to 
when  speaking  of  drift.  He  corrects  M'Culloch's  map  of  the  paleo- 
zoic and  igneous  rocks  of  that  district.  There  are  also  two  sound 
descriptive  papers  on  the  Silurian  rocks  of  the  south  of  Scotland, 
by  Professor  Harkness,  now  of  Queen's  College,  Cork,  which  gite 
us  much  valuable  and  wanted  information. 

You  will  hardly  need  any  indication  from  me  of  the  great  inters 
est  atached  to  Mr.  Logan's  paper  on  the  foot-tracks  in  the  Postdam 
sandstone  in  the  neighbourhood  of  Montreal,  in  Canada,  and  of  Pro- 
fessor Owen's  discussion  of  the  nature  of  the  animal  that  caused  them. 
The  Potsdam  sandstone  is,  as  you  are  aware,  at  the  base  of  the  Silu- 
rian formation  of  North  America,  corresponding  in  age  nearly  with 
the  oldest  of  the  black  tilatea  of  the  county  of  Wicklo w.  It  was  at  first 
thought  that  the  foot-tracks  were  caused  by  animals  of  the  repti- 
lian or  batrachian  class;  a  fact,  had  it  been  warranted,  calculated 
to  have  excited  great  interest  Professor  Owen,  however,  by  one 
of  those  close,  detailed,  and  exhaustive  processes  of  reasoning  £rom 
minute  indications,  and  by  that  application  of  his  vast  and  profound 
knowledge  to  render  luminous  facts  apparently  obscure,  which  bsfs 
deservedly  procured  for  him  the  name  of  the  English  Cuvier,  has 
sho¥m  that  the  animal  that  made  these  tracks  was  a  crustacean,  and 
he  points  to  the  present  limulus,  or  kingcrab,  as  its  most  probable 
analogue. 

*  It  win  of  oonne  be  nndentood  that  I  keep  in  mind  the  midoDbted  ikot  of  «0 
these  operatioiis  having  taken  place  under  a  vaet  thicknea  of  Silorian  rook  which  ii 
now  denuded.    Bot  for  this  oorering  the  granite  could  never  have  cooled  aignmita. 
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Dr.  Bigsbj  has  two  papers  on  the  geology  of  portions  of  Canada: 
one  on  the  neighbourhood  of  Quebec,  the  other  on  the  more  remote 
district  of  the  Lake  of  the  Woods.  Both  contain  ^aloable  contri- 
butions to  our  geological  knowledge. 

Space  yrill  not  allow  me  to  do  more  than  giye  jou  the  titles  of 
several  other  papers  on  palsontological  points  connected  with  the 
lower  palfldozoic  rocks.    These  ar^: — 

1.  Bj  my  late  lamented  friend,  Mr.  Hugh  E.  Strickland,  one  of 
the  martyrs  of  our  science, — **  On  the  Distribution  and  Organic 
Contents  of  the  Ludlow  Bone-Bed  in  the  Districts  of  Woolhope 
and  May-Hill ;  with  a  Note  by  Dr.  Hooker  on  the  Seed-like  Bodies 
found  in  it.^' 

2.  By  Professor  M*Coy,  of  Belfast,—"  On  the  supposed  Fish 
Bemains,  figured  on  Plate  4  of  the  Silurian  System." 

3.  By  Sir  R.  L  Murchison, — "  On  some  of  the  Bemains  in  the 
Upper  Ludlow  Rock.** 

4.  By  Senhor  Carlos  Ribeiro, — "  On  the  Carboniferous  and  Si- 
lurian Formations  in  the  neighbourhood  of  Busaco,  in  Portugal ; 
with  Notes,  and  a  Description  of  the  Animal  Remains,  by  Mr.  D. 
Sharpe,  Mr.  J.  W.  Salter,  and  Mr.  T.  Rupert  Jones ;  and  an  Account 
of  the  Vegetable  Remains,  by  Mr.  C.  J.  F.  Bunbury." 

6.  By  Mr.  J.  W.  Salter,—"  On  Arctic  Silurian  Fossils.'* 

I  must,  however,  before  quitting  the  Silurian  rocks,  commend 
to  your  attention  the  very  careful  paper,  printed  in  the  last  Part  of 
our  Journal,  by  Mr.  H.  B.  Medlicott,  on  the  Greology  of  Portraine, 
county  of  Dublin.  In  this  paper  as  good  a  description  is  given  of 
the  structure  of  the  district  as  could  well  be  formed  from  the 
scanty  materials  to  be  found  in  it  I  should  be  glad  to  see  some  of 
our  junior  members  contributing  similar  papers  to  our  meetings. 

We  have  several  instructive  papers  on  the  structure  of  the  up- 
per palaeozoic  rocks,  some  of  which  have  been  brought  before  our- 
selves, some  before  the  Greological  Society  of  London. 

The  point  on  which  we  have  still  the  greatest  difficulty  is  on 
the  rocks  which  form  the  connecting  link  between  the  upper  Silu- 
rian and  lower  carboniferous  rocks;  in  other  words,  on  the  Devo- 
nian series.  The  old  red  sandstone  is  for  the  most  part  the  monu- 
ment of  a  destructive  rather  than  of  a  productive  action.  It  shows 
great  forces  of  denudation  and  erosion  to  have  been  at  work  on 
the  previously  existing  rocks,  and  is  itself,  therefore,  little  to  be 
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trusted  for  a  history  of  the  succession  of  organic  life,  or  of  the  gra- 
dual production  of  earthy  matter  under  conditions  of  tranquillity. 
Whereyer  such  rocks  occur  they  are  the  indications  of  a  great  break 
and  of  an  immense  lapse  of  time,  during  which  regularly  deposited 
rocks,  with  regular  series  of  organic  remains,  must  have  been  in 
course  of  formation  somewhere. 

In  order  to  carry  on  our  geological  history  properly,  we  ought 
to  throw  aside  the  first,  and  attend  solely,  or  nearly  so,  to  the  evi- 
dences afforded  by  the  latter,  when  we  can  discover  them.  For  this 
reason,  every  attempt  to  put  into  proper  co-ordination  the  series 
of  Devonian  rocks  is  desernng  of  our  careful  attention,  and  among 
these  I  would  place  in  the  foremost  rank  a  paper  by  Mr.  Daniel 
Sharpe,  entitled,  **  A  Review  of  the  Classification  of  the  Palaeozoic 
Formations  adopted  by  M.  Dumont  for  the  Geological  Map  of  Bel- 


w 


gium, 

M.  Dumont  throws  the  whole  of  the  palsoozoic  rocks  of  Belgium 
— from  the  coal-measures  down  to  the  upper  Silurian,  inclusive— 
into  two  great  groups,  which  he  calls  Terrain  Anthrazifere  and 
Terrain  Bhenane.  Each  of  these  two  "  terrains'*  are  divided  into 
three  *'  systems,''  as  in  the  following  Table:— 


f  Coal  meume  aystem, 


4 


^& 


Condnirian  system, 


EifelUn  system, 


Calcareous,    .   .   . 

Aranaceo-schistose, 
'Calcareous,     .   .   . 


1.  Sandstones,  shales,  and  eoal. 

3.  Crinoidal  limestone,  dolo- 
mite, limestone  with  pro- 
dnctna,  chert,  and  anthra- 
cite. 

8.  Sandstones  with  anthracite. 

4.  Gray  shale,  calcareous  ahale, 
limestone,  and  oolitic  "  oU- 
giste." 

5.  Limestone  and  dolomite. 

6.  Gray  fossUiferous  shale,  cal- 
careous shale,  andazgilla- 
oeous  limestone,  oolitic 
"oUgiste." 

7.  Bed    conglomerate,    sand- 
stone,  and  shale. 

AhrUn  syst«m,  .   .    , i  «•  B'-^-PV  ^«rit^    "»J- 

"^        '  I         stones,  and  shales. 

Coblentzian  system, 9.  Bltush*  gray  grits  and  flags. 

flO.  Greenish-gray      oonglome- 
Gedinnian  system, i  rates,  and  red  and  green 

Mr.  Sharpe  dissects  and  readjusts  this  classification,  co-ordi- 
nating it  with  our  British  classification,  and  putting  it  into  English 
nomenclature,  as  follows: — 


i 
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Beuqias. 

Coal-measure '  sys-  ( 
tern,    .    '  ,   ,   ,   i 


Condnisian  ^stem, 


Eifislian  wyttont  • 


Ahiian  system, 


Coblentaian  qrstem, 


GedinnUn  system, 


LrmoLOOiCAL 

DESOBIFTlOir. 


EMOLisn. 


I   P  Coal-measnreB. 


1.  Sandstone, 

shale,  and  coal 

2.  CMnoidal  lime-  i  Upper     carbonilbrons 
stone,  &€...{      limestone. 

Carboniferoos  sand- 
stone of  N.  of  Eng- 
land. 

Lower  carboniferous 
limestone ;       lower 

of 


8.  Sandstone  with 
anthracite, 


1 


Qray  shale, 
limestone,  &c, 


• 


5. 


."i 


Carboniferous 
series. 


limestone 
Eifel,.   . 

6.  Gray   fossUUi^  C 

roussha]e,&c.,  ( 

7.  Bed  conglome-  } 
rate,  &c.,    .   .  \ 

8.  Bluish-gray 

grits,  sand- 
stones, and 
shales,  .   .   . 

9.  Bluish-gray 

grits  and  flags. 
10.  Greenish-gray 
conglomerates 
and    red  and 
green  flags,    . 


1 


! 


limestone  shale 
Northumberland 
and  Scotland ;  culm 
measures  of  Devon- 
shire, including  Pe- 
therwin  and  Pilton 
beds. 

Limestone     of  South 
Devon. 

Shales  and  schists  be- 
low ditto. 

Old  red  sandstone. 


nfracombe  and  Linton 
series  and  sandstones  V 
S.  of  Plymouth. 

To  be  sought  for  in 
south  of  ComwalL 


Ulestones 
Ludlow. 


Devonian 
series^ 


Old  red  or 

Rhenane 

series. 


"^   ^PP^  .       SUurian. 


On  this  classification  of  Mr.  Sharpens  I  should  "wish  to  say  a  few 
words.  First  of  all,  I  do  not  know  on  what  accurately  ascertained 
grounds  he  separates  the  carboniferous  limestone  of  the  north  of 
England  into  an  upper  and  a  lower,  with  an  intermediate  group  of 
coal-bearing  sandstones,  between  them.  My  own  belief  is,  that 
the  upper  portion  of  the  mountain  limestone  of  Derbyshire  becomes 
split  up  towards  the  north  by  beds  of  shale  and  ^Imdstone,  the  lime- 
stone gradually  dying  out  and  beds  of  coal  coming  in,  and  that  this 
gradual  change  of  type  is  continued  deeper  and  deeper  into  the  for- 
mation the  farther  we  go  north,  until  eventually,  in  Scotland,  the 
carboniferous  system  consists  throughout  of  coal-measures,  with 
some  comparatively  unimportant  beds  of  limestone  (only  two,  of  20 
or  30  feet  each,  near  Edinburgh),  and  that  these  coal-measures  at 
the  base  of  the  system,  resting  directly  on  the  old  red  sandstone, 

are  the  representatives  of  the  mountain  limestone,  and  not  of  the 
Vol.  VL  Part  1.  n 
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coal-measures,  of  south  and  central  England*  I  believe,  also,  that 
it  "will  ultimately  be  found  that  a  similar  change  in  the  lithological 
character  of  the  carboniferous  series  takes  place  in  Ireland;  that, 
for  instance,  the  Ballycastle  coal-field  is  low  down  in  the  moontam 
limestone,  and  perhaps  at  the  bottom  of  it;  in  corroboration  of 
which  idea  Mr.  Ormerod,  of  Manchester,  informs  me  that  in  the  up- 
per part  of  that  small  coal-field  he  obserred,  not  long  ago,  a  hand  of 
limestone  full  of  Productse.  With  such  great  changes  of  type  within 
our  own  islands,  therefore,  any  minute  identification  of  parts  of  the 
Belgian  with  parts  of  our  own  series  becomes  to  the  last  degree  rash 
and  dangerous. 

If,  however,  Mr.  Sharpe  wished  to  identify  Group  4  with  any 
portion  of  the  carboniferous  rock  of  Britain,  it  appears  to  me  much 
more  natural  and  much  more  safe  to  go  to  South  Wales  instead  of 
to  Scotland,  and  to  point  to  the  lower  limestone  shale,  which  there 
underlies  the  solid  carboniferous  limestone,  as  its  probable  equiva- 
lent He  might  then  carry  on  those  beds  into  Devonshire,  and  place 
them  on  the  horizon  of  the  beds  of  Pilton  and  Barnstable,  in  the 
north,  and  of  Tintagel  and  South  Petherwin  in  the  south.  As  to 
the  culm  measures  of  Devon,  I  should  myself  be  more  inclined  to 
look  upon  them  as  the  equivalents  of  the  culm  measures  of  the 
south  of  Irdand,  which  repose  directly  on  the  mountain  limestone^ 
and  therefore  to  suppose  a  gap  between  those  of  Devon  and  the 
Pilton  beds. 

I  wish,  however,  to  speak  with  great  hesitatiim  as  to  any  por- 
tion of  Devon,  as  my  knowledge  of  it  is  confined  to  that  gained 
during  a  visit  of  a  few  days  only,  in  company  with  Fiokesoa  Sedg- 
wich,  in  1841. 

Mr.  Sharpe  identifies  Group  7  (the  red  conglomerate)  with  ov 
old  red  sandstone,  considering  it  its  entire  equivaloit;  while  the 
two  groups  just  below  (8  and  9)  are  full  of  Devonian  fossils,  such 
as  those  found  in  the  £ifd  limestones  above.  Any  argument  drawn 
merely  from  variations  in  thickness  in  the  two  parts  of  the  forma- 
tion would  have  little  weight  with  me.  The  old  red  sandstone  of 
parts  of  Wexford  is  not  more  than  20  or  30  feet  thick,  while  in  (ha 
western  parts  of  Waterford  it  is  more  than  3000. 

I  thinks  however,  it  would  be  prudent  to  wait  for  a  littl«  more 
evidence  before  considering  this  identification  established.  Mr.Sbarpf 
seems  to  feel  a  difiiculty  in  su^qposing  that  in  the  same  sea  two  (m- 
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posits  were  fbnnmg  at  a  abort  distance  apart:  the  one,  of  red  sand- 
stones and  conglomerate;  the  other,  of  gray  schists  and  limestones; 
without  an  J  interchange  of  characters  between  them,  or  anj  gra- 
dual passage  from  one  into  the  other.  To  this  we  might  reply, 
that  as  the  beds  are  not  continuous,  on  account  of  the  intervention 
of  the  Bristol  Channel,  there  may  have  been  passage  beds  which 
Are  now  ranoved  or  concealed.  Any  one  who  will  examine  the 
great  beds  of  red  sandstone  and  conglomerate  of  the  county  of  Wa- 
terford,  capped  by  thick  yellow  sandstone,  on  which  the  mountain 
limestone  rests  almost  immediately,  and  will  then  walk  thirty  or 
forty  miles  along  the  strike,  and  see  the  sandstones  passing  into 
shales,  and  a  mass  of  gray  slates,  upwards  of  6000  feet  thick,  inter- 
posed between  the  red  and  yellow  beds  and  the  limestone,  will  be 
prepared  to  understand  and  believe  in  changes  of  type  quite  as 
great  as  that  which  may  have  taken  place  between  South  Wales  and 
Devon. 

I  am  not  without  hope  that  to  Ireland  will  be  due  the  honour 
of  setting  at  rest  the  questio  vexata  of  the  exact  place,  and  value,  and 
rations  of  the  Devonian  rocks,  since  in  the  south-west  we  have- 
in  addition  to  this  enormous  expansion  of  beds  between  the  moun- 
tain limestone  and  the  regular  old  red  sandstone— -an  equally  great 
expansion  of  the  lower  part  of  the  old  red  sandstone  itself,  a  thick- 
ness of  many  thousand  feet  of  red  and  green  grits,  interstratified 
with  blue  slates,  rising  up  from  below  the  ordinary  old  red,  in  the 
country  between  Macroom  and  Killamey. 

When  this  country  comes  to  be  explored  by  the  Geological 
Survey,  we  may  hope  it  will  yield  some  organic  remains  to  the  la- 
bours of  our  collectors,  and  thus  give  us  the  means  of  settling  the 
question  palteontologically  as  well  as  physically. 

In  connexion  with  this  subject  of  the  classification  of  the  Devo- 
nian rocks,  I  woidd  pcunt  out  to  your  attention  the  papers  by 
Mr.  R.  A.  C.  Austen,  **  On  the  Series  of  Upper  Palsozuic  Bocks  in 
the  Boulonnais,"  in  the  London  Geological  Journal ;  and  the  pa- 
per by  Mr.  W.  8.  Willson,  entitled,  ^  Notes  on  the  Geology  of  the 
southern  portion  of  the  Cowatj  of  Cork,'*  in  our  own  Journal 

A  local  paper  was  recently  laid  before  us  by  Mr.  Triphook,  de- 
scriptive of  a  section  from  Long  Island  to  Mount  Gabriel,  in  the 
neighbourhood  of  Skull,  county  of  Cork,  giving  us  a  valuable  de- 
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scription  of  facts,  and  indicating  powers  of  obserration  firom  wUch 
we  may  hope  still  more  valuable  results  in  future. 

On  the  palaeontology  of  the  Devonian  Ro^ls,  I  find  in  the  Lon- 
don Geological  Journal  the  following  papers:— 

*'  Notice  of  the  Discovery  of  Reptilian  Foot-tracks  and  Bemtnu 
in  the  Old  Red  or  Devonian  of  Moray,"  by  Captain  BrickendeiL 

"  A  Description  of  the  Tderpetan  Elginense,  a  Fossil  Reptile  re- 
cently discovered  in  the  Old  Red  Sandstone  of  Moray;  with  Obser- 
vations on  supposed  Fossil  Ovas  of  Batrachians,  in  the  Lower  DeTO- 
nian  Strata  of  Forfarshire,*'  by  Dr.  Mantell. 

"  Notice  of  the  Discovery  of  Fossil  Plants  in  the  Shetland 
Islands,"  <&a,  by  Hon.  H.  Tufnell;  and, — 

**  On  some  Fossil  Brachiopoda  of  Devonian  Age,  from  Chins," 
by  Mr.  T.  Davidson. 

There  are  several  interesting  papers  on  different  portions  of  the 
carboniferous  series,  of  which  I  would  speak  first  of  our  Secretary « 
(Professor  Haughton)  paper  "  On  the  Newer  Palaeozoic  Rocks  which 
border  the  Menai  Straits  in  Carnarvonshire."  This  paper,  as  you 
must  have  been  aware,  is  a  very  excellent  one  in  several  ways,  and 
as  such  is  deserving  of  our  careful  attention  and  rigid  scrutiny.  1 
have  no  doubt  of  the  accuracy  either  of  the  description  offsets,  or 
of  the  theoretical  explanation  of  them,  given  in  the  first  part  of  the 
paper,  at  the  same  time  I  would  utter  a  word  of  caution  on  two 
points: — ^First,  it  is  necessary,  in  attempting  the  explanation  of  the 
disturbances  that  have  affected  any  district,  and  of  the  action  of  any 
igneous  rocks  that  have  been  intruded  into  it,  to  make  allowances 
for  the  possible  wide  differences  in  the  condition  that  obtained 
when  these  effects  were  produced,  from  what  exist  at  the  present 
day.  For  instance:  it  is  quite  possible  that  when  the  fanlts  and 
trap  dykes  were  produced  in  the  carboniferous  rocks  of  the  Menai 
Straits,  that  the  rocks  which  still  exist  there  were  covered  by  • 
great  thickness  of  other  rocks  that  have  since  been  removed  by  de- 
nudation. Secondly,  it  appears  to  me  that  Professor  Haughton  lay 
too  much  stress,  perhaps  unintentionally,  on  the  actual  intruBivs 
trap  as  the  disturbing  agent.  It  seems  to  me  impossible  for  ^1 
mere  dykes  of  fluid  matter,  such  as  are  there  described,  to  na 
exerted  any  mechanical  action  of  much  consequence  on  the  gwa 
sheets  of  solid  rock  about  them.    There  must  have  been  some  g^ 
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meclianical  force  at  work  nnder  the  whole  neighbotiring  district, 
which,  at  the  time  it  produced  the  cracks  and  disturbances,  allowed 
a  passage  here  and  there  to  some  of  the  molten  igneous  rock  below 
to  insinuate  itself  into  the  fissures  thus  formed.  I  cannot  suppose 
that  the  molten  rock,  while  fluid,  would  in  the  mere  form  of  a  dyke 
exert  lateral  pressure  sufficient  to  cause  fractures  or  contortions  in 
the  surrounding  rocks,  though  I  can  fully  comprehend — on  the 
supposition  of  the  aqueous  rocks  having  been  first  arched  and  fissured, 
and  then  penetrated  by  igneous  rock — that  that  intrusive  dyke,  when 
cooled  and  consolidated,  and  when  the  rocks  were  settling  down 
again,  might  prevent  their  occupying  the  same  space  as  before,  and 
thus  cause  lateral  crumplings  or  subsequent  shifts  and  dislocations. 
This  modification  of  Professor  Haughton*s  views  would  more  nearly 
coincide  with  my  own  notions  on  the  subject,  though,  on  a  question 
of  pure  physics,  I  should  always  be  ready  to  rate  his  authority  as 
of  much  higher  value  than  my  own. 

The  palsontological  portion  is  worked  out  in  a  most  careful 
and  praiseworthy  manner,  and  is  valuable  both  as  a  description  of 
the  locality  itself,  and  for  the  purpose  of  comparison  with  our  Irish 
formations.  It  fully  bears  out  Professor  Haughton's  conclusions, 
that  there  is  in  the  Menai  Straits  no  possibility  of  dividing  the 
rocks  into  Carboniferous  and  Devonian.  This,  however,  I  for  one 
should  never  have  thought  probable.  The  yellow  sandstone  of 
Dr.  Griffith,  in  the  north  of  Ireland,  is  undoubtedly  part  and  par- 
cel of  the  carboniferous  formation,  and  with  that  the  beds  of  the 
Menai  Straits  may  very  fairly  be  compared.  Whether,  however, 
the  yellow  sandstone  of  the  south  of  Ireland  be  the  same  thing,  or 
whether  it  be  not  a  set  of  beds  of  similar  lithological  character,  but 
occupying  a  much  lower  horizon,  and  belonging  more  properly  to 
the  old  red  sandstone,  is  another  question.  From  the  distinctive 
character  of  the  fossils  at  Kiltorkan  Hill,  in  the  county  of  Kilkenny, 
viz.,  the  CyclopterU  Hihemicua;  the  Anodon  Jukesii  (Forbes) ;  the 
fossil  fish;  the  Pterygotua;  and  the  other  plants;  and  from  the  two 
first  named  having  again  been  found  on  the  same  geological  horizon, 
close  to  the  city  of  Cork, — this  question  seems  likely  to  be  answered 
in  the  affirmative.  In  that  case,  the  carboniferous  slate  of  the 
county  of  Cork  may  possibly  turn  out  to  be  the  transition  beds 
from  the  Devonian  into  the  carboniferous  series. 

We  have  had  several  minor  papers  on  carboniferous  districts 
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laid  he£ote  iu,  of  which  I  must  content  mysdf  with  giving  the 
titlest  for  want  of  room  to  do  more^— 

1.  *'  Bemarks  npon  the  Geology  of  the  yidnitj  of  Ballyshannon  ;^ 
by  B.  Crawford,  Esq. 

2.  **  NoteB  on  the  Geology  of  the  Country  aboni  Kingsooort;" 
by  John  Hamilton,  Esq. 

3.  ''  On  the  Qneen't  County  Collieries;''  by  Arthur  A.  Jacobs 
Esq. 

On  carboniferous  palaeontology  there  is,  in  the  London  Gedo- 
gical  Journal  for  1853,  a  highly  interesting  paper,  by  I&  C  Lyell 
and  Mr.  Dawson,  **  On  the  Remains  of  a  Reptile  {Dendrtrpdon  Aect- 
diamtmy  Wyman  and  Owen);  and  of  a  Land  Shell  discovered  in  the 
interior  of  an  erect  Fossil  Tree  in  the  Coal-measures  of  Nova  Scotia; 
with  Notes  on  the  Reptilian  Remains,  by  Professor  Wyman  and 
Professor  Owen.''  And  also  one  by  Professor  Owen,  ^On  a  Batra- 
choid  Fossil  in  British  Coal  Shale.**  And  one  by  Sir  Philip  de 
Malpas  Grey  Egerton,  ^*  On  two  new  Species  of  Placoid  Fishes  from 
the  Coal-measures." 

In  the  London  Geol(^cal  Journal  for  1853  there  is  also  a  paper 
by  J.  W.  Dawson,  Esq.,  "  On  the  Albert  Mine  of  Hillsboro*,  New 
Brunswick."* 

This  mine  has  been  the  occasion  of  much  oontrorersy,  both  of  a 
scientific  and  legal  character,  in  America.  Mr.  Dawson  first  shows 
the  geological  place  of  the  rocks  containing  the  mineral  substance 
of  the  Albert  mine  to  be  at  the  base  of  the  carboniferous  series  of 
that  part  of  the  world,  **  on  the  geological  horizon  of  a  singular 
band  of  pseudo  coal-measures  which  occur  in  several  places  in  Nova 
Scotia  below  the  great  lower  carboniferous  marine  limestones."  He 
then  describes  the  curiously  complicated  contortions  of  the  rock  in 
which  the  mineral  substance  lies,  and  describes  the  nature  of  the  sub* 
stance  itself*  The  controversy  was  as  to  whether  this  substance  was 
a  true  coal,  formed  by  deposition  contemporaneously  with  the  rocks 
in  which  it  lies;  or  whether  it  was  of  the  nature  of  a  mineral  vein, 
the  bituminous  substance  having  been  subsequently  injected  or 

*  In  the  number  of  the  London  Geological  Journal  for  Febroary  of  this  year,  re- 
ceived jast  before  sending  these  sheets  to  the  press,  are  two  papers  by  this  gentleman, 
on  the  coal-measures  of  Nova  Scotia,  which  appear  to  be  of  the  highest  interest  and 
imx>ortance,  but  I  have  not  been  able  as  yet  to  do  more  than  east  my  eye  orer  Chen, 
and  can  only  thenfore  thus  briefly  point  them  oat  to  your  attentko. 
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transported  in  some  way  into  a  fissure  in  the  rocks.  Mr.  Dawson 
inclines  to  the  former  opinion;  and  so  far  as  one  may  yentore  a 
judgment  on  a  locality  one  has  not  Tisited^  I  am  quite  inclined  to 
agree  with  him.  From  my  experienoe  in  examining  some  of  the 
faults  afiecting  the  thick  coal  of  South  Staffordshire,  there  seems 
to  be  nothing  in  the  physical  structure  of  the  rocks  of  the  Albert 
mine  incompatiUe  with  the  idea  of  its  having  been  once  a  regidar 
bed,  and  haying  assumed  its  present  condition,  and  its  pres^it  rela- 
tions to  the  surrounding  rocks,  in  consequence  of  the  action  of 
iheae  forces  of  disturbance  which  Mr.  Dawson  points  ta  I  haye 
seen  entanglements  of  coal  and  other  rocks  quite  as  remarkable  as 
any  there  described;  and  we  can  easily  conceiye  the  possibility  of 
eyen  a  still  greater  alteration  of  structure,  compared  with  ordinary 
coal,  taking  place  in  a  substance  so  easily  acted  on  as  coal,  and 
containing  so  many  excitable  chemical  components ;  an  alteration 
that  might  be  produced  by  the  impidse  of  either  chemical  or  me^ 
chanical  forces. 

It  is  singular  that  during  the  past  year  a  case  arose  in  Scotland 
of  a  somewhat  similar  character,  in  which  I  happened  to  be  person- 
ally concerned.  For  various  reasons  I  will  trespass  <m  your  pa- 
tience with  a  short  account  of  this. 

A  dispute  arose  between  ihe  lessor  and  lessee  of  a  mineral  pro- 
perty at  Torbane  Hill,  near  Bathgate,  Linlithgowshire,  as  to  whe- 
ther a  certain  mineral  substance  was  coal  or  not.  This  substance 
occurred  in  an  undoubtedly  true  bed,  interstratified  with  other 
beds  of  the  ordinary  coal  formation,  and  varying  generally  from  a 
few  inches  to  nearly  two  feet  in  thickness,  but  sometimes,  as  I  was 
informed,  thinning  out  altogeth^.  In  this  respect,  then,  it  did  not 
differ  from  other  beds  of  coal  or  other  stratified  rocks ;  moreover, 
all  the  beds  were  nearly  horiiontal,  and  not  at  all  disturbed.  The 
question  raised  was,  whether  it  was  coal  or  not;  and  a  trial  toc^ 
place  lasting  several  days,  costing  a  vast  expenditure  of  mon^,  and 
involving  the  attendance  of  seventy  or  eighty  scientific  and  praeti- 
oal  men,  many  of  them  of  the  first  eminence  in  their  several  pur* 
suits.  The  evidence  as  to  the  chemical  and  other  minuter  charac- 
ters of  the  substance  was  most  conflicting;  and  while  there  was  no 
dispute  as  to  the  physical  circumstances  of  its  occurrence,  the  geo- 
logical opinions  given  may  be  stated  as  the  three  following:-— 

1st.  That  it  was  coal,  although  of  a  peculiar  and  imusual  kind. 
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2ad.  That  it  was  not  coal,  &tit  bituminous  shale;  the  bitumi- 
nous portion  being  originally  mingled  with  the  earthy  matter. 

3rd.  That  it  was  bituminous  clay  or  shale;  the  bitumen  having 
been  injected  into  the  day,  or  in  some  way  introduced  into  it,  sub- 
Hquendy  to  the  deposition  of  the  rocks  above  it 

This  latter  opinion  was  inferred  rather  than  directly  expressed : 
it  may  be  at  once  refuted,  if  refiitation  be  necessary,  by  the  fact  of 
no  true  bitumen  being  now  found  in  the  mineral,  but  only  the  con- 
stituents of  which  bitumen  is  formed. 

In  the  second  opinion  this  fact  was  pointed  out;  ^'  bituminoos'' 
being  taken  merely  in  the  popular  sense  as  *'  matter  from  which 
bitumen  could  be  obtained."  Strictly  speaking,  then,  this  should 
be  called  '*  carbonaceous  shale."  But  we  may  ask,  if  a  '*  bitumi- 
nous" or  *'  carbonaceous  shale"  be  so  highly  inflammable  or  com- 
bustible as  to  burn  freely  of  itself  after  merely  being  lighted,  in 
what  respect  does  it  differ  from  coal? 

I  do  not  wish  to  speak  in  a  merely  popular  sense,  but  in  a 
strictly  scientiflc  one,  to  ask,  what  is  coal? 

Geologically,  coal  is  not  a  "  mineral,"  it  is  a  "  rock."*  It  is 
not  a  definite  chemical  compound ;  it  is  a  mechanical  admixture  of 
various  substances.  These  substances  are  usually  vegetable  and 
earthy  matter:  both  the  vegetable  and  earthy  matter  probably  va- 
rying in  kind,  and  having  every  possible  variety  in  proportion. 

But  it  does  not  appear  to  me  to  be  absolutely  necessary  for  the 
production  of  **  coal"  that  it  should  contain  any  v^etable  matter 
at  all ;  since,  if  there  were  a  sufficient  quantity  of  animal  and  earthy 
matter  to  produce  the  requisite  proportion  of  carbon  and  hydrogen, 
in  the  resulting  rock,  to  emit  flame  and  support  combustion  on  heat 
being  applied  to  it,  I  know  not  how  geologists  could  refuse  to  call 
it  coal.  I  believe  that  some  of  the  Kimmeridge  coal,  in  the  lower 
part  of  the  Kimmeridge  day,  derives  its  carbon  and  hydrogen  from 
the  decomposition  of  animal  rather  than  vegetable  matter.  Geolo- 
gically, then,  there  is  every  possible  gradation  from  coal  into  carbo- 
naceous or  bituminous  shale;  and  it  is  impossible  to  say  where  one 

•  Cotl  and  its  aHies— "  jet,"  "  amber,"  &c,— ought  to  be  removed  from  minenlo- 
glcal  treatises,  as  not  minerals  in  any  true  mineralogical  sense.  They  should  be  con- 
sidered as  either  **  rocks"  or  **  fossils."  A  **  mineral"  ought  to  have  a  definite  chemi- 
cal composition  and  a  d^niie  eryttalUne  firm^  as  well  as  certain  constant  physical 
characters. 
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ends  and  the  other  begins;  the  single  test,  both  scientifically  and 
practicallj,  being  whether  it  will  "  bum"  or  not 

In  the  January  Number  for  this  year  of  the  Quarterly  Journal 
of  Microscopical  Science  there  is  a  paper  by  Professor  Quekett, 
**  On  the  Minute  Structure  of  the  Boghead  Cannel  Coal''  In  this 
paper  Professor  Quekett  puts  forward  some  views  which  are  at 
least  new  to  me,  if  not  to  geologists  in  general.  He  states,  that  all 
coal  is  "  fossil  wood,"  and  is  rarely,  if  ever,  composed  of  the  plants 
such  as  Stigmaria,  Sigillaria,  Lepidodendra,  &c.,  which  are  found  as- 
sociated with  it.  He  also  states  his  belief  that  anthracite  is  ^'  fossil 
coke;''  in  which  expression,  however,  he  may  perhaps  use  ''coke*' 
merely  as  a  synonym  for  carbon. 

Any  new  discoveries,  as  to  the  minute  structure  of  coal  in  general, 
made  by  a  man  of  Professor  Quekett's  acknowledged  eminence,  will, 
I  am  sure,  gentlemen,  be  received  by  all  geologists  with  the  great- 
est delight.  I  would,  however,  with  all  respect,  venture  to  ask 
Professor  Quekett  not  to  rest  satisfied  until  he  has  not  only  exa- 
mined many  hundred  specimens  of  coal  from  different  localities, 
but  also  many  which  he  would  find  it  impossible  to  procure  unless 
by  his  own  hands  in  the  mines  themselves. 

Every  important  seam  of  coal  is  made  up  of  two,  three,  or  half 
a  dozen  beds,  and  each  bed  of  a  multitude  of  layers;  both  the  beds 
and  the  layers  difi*ering  widely  in  character,  and,  doubtless,  in  com- 
position. In  one  part  of  a  compound  seam  of  coal,  one  bed  will  be 
good  coal  and  another  worthless,  while  at  a  distance  of  a  hundred 
yards  or  two  they  will  have  altogether  interchanged  characters. 
Cannel  coals  will  pass  into  bright  coals;  sulphur  coals  will  become 
pure  and  fit  for  use;  bituminous  coal  will  pass  into  anthracite; 
stone  coal  into  caking  coal,  or  the  reverse;  and  all  without  any  ap- 
pearance of  disturbing  agency,  or  other  change  in  the  conditions  of 
the  rocks  about  them.  Many  coals  that  are  "  gotten"  and  used  for 
manufacturing  purposes  on  the  spot  are  never  brought  into  the 
general  market  at  alL 

Before,  therefore,  any  microscopical  or  other  characters  can  be 
established  as  essential  to  the  existence  of  coal,  all  these  kinds  of 
coal  must  be  examined  in  all  their  minute  and  local  varieties.  But 
even  then,  supposing  that  we  went  to  the  extreme  of  proving  that 
all  other  coals  in  the  world  exhibited  certain  microscopical  charac- 
ters in  which  the  Boghead  Cannel  was  deficient,  would  that  prove 

it  not  to4>e  coal?    Certainly  not;  it  would  merely  show  it  to  be  a 
Vol.  VL  Paw  t  J 
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very  peculiar  variety  of  coal,  which  was  sui  genm$  so  far  as  those 
microscopical  characters  are  concerned.  For  if  not  coal,  what  is  it  ? 
To  this  the  only  answer  that  has  been  returned  is,  **  bituminous*^ 
(L  e.  carbonaceous)  ''  shale.^'  To  which  I  reply  again,  that  shale 
which  is  sufficiently  carbonaceous  to  support  combustion  is  to  all 
intents  and  purposes  coal.  Not  that  I  look  upon  the  Boghead  ooid 
as  a  shale ;  because  one  of  the  essential  characters  of  a  shale  is  an 
easily  fissile  lamination,  while  the  Boghead  coal  is  singularly  com- 
pact, with  a  conchoidal  fracture.  It  is,  in  fact,  a  peculiar  variety 
of  Scotch  cannel  coaL 

There  are  still  a  few  of  our  papers,  gentlemen,  not  yet  noticed. 
Lord  Talbot  de  Malahide  has,  on  two  occasions,  laid  before  us  some 
very  interesting  fossils  from  distant  countries:  once  from  South 
Australia,  and  once  from  Egypt  Of  the  latter  you  will  find  an 
account  in  the  last  Number  of  our  Journal,  entitled,  *'  Notes  on  the 
Geology  of  Egypt." 

There  are  also  several  papers  descriptive  of  the  analysis  of  certaim 
mineral  substances,  of  which  I  have  only  space  to  give  the  titles: — 

1.  "  Notes  on  the  Serpentines  of  Cornwall  and  Connemara;*'  by 
Rev.  Professor  Haughton. 

2.  *'  Account  of  the  Gangue  of  the  Conlig  Lead  Mine^  County  of 
Down ;"  by  Eev.  Professor  Haughton. 

3.  *^  Notice  respecting  a  variety  of  Magnetic  Ire  Ore;"  by  Dr. 
Apjohn. 

4.  *^  On  an  Analysis  of  Eudase;'*  by  J.  W.  Mallet,  Esq. 

5.  "  Results  of  an  Analysis  of  Siliceous  Deposits  from  Hot  Vol- 
canic Springs  of  Taupo,  New  Zealand;"  by  J.  W.  Mallet,  Esq. 

Lastly,  I  must  mention,  much  more  briefly  than  it  deserves,  a  pa* 
per  by  our  Secretary,  Professor  Haughton,  **  On  Ballymurtagh  Sul- 
phur and  Copper  Mine;"  one  apparently  of  a  series  that  we  may 
expect  to  receive  from  him. 

In  connexion  with  this  I  may  also  call  your  attention  to  the  re- 
cent publication,  in  the  **  Records  of  the  School  of  Mines,"  of  a  pa- 
per "  On  the  Mines  of  Wicklow  and  Wexford,"  by  Mr.  Warrington 
W.  Smyth,  Mining  Geologist  to  the  Survey. 

This  paper  gives  an  account  of  the  structure  of  the  mineral 
veins,  of  the  relations  that  may  be  traced  between  their  directions, 
and  of  the  practical  working  and  statistics  of  ^e  mines.  In  tfas 
latter  portion  there  is  a  little  discrepancy  between  the  Table  of 
the  production  of  the  Ballymurtagh  mines,  as  given  by  ProfiMsor 
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Haaghton,  and  tliat  given  to  the  Surrey  by  Mr.  Barnes,  the  Besi- 
dent  Director.  Professor  Haughton's  Table  underrates  the  produc- 
tion of  copper  during  the  eight  years  closing  with  1851,  by  upwards 
of  4000  tons,  and  that  of  pyrites  by  more  than  2400  tons. 

Had  this  Address  not  already  extended  to  such  an  unconscion- 
able length,  I  should  have  detailed  to  you  the  progress  of  the  Geo* 
logical  Survey  of  Ireland  during  the  past  two  years,  and  have 
pointed  out  to  you,  and  through  you  to  the  public  at  large,  a  plan 
by  which  its  labours  could  be  made  practically  useful  and  benefi- 
cial to  every  one  possessed  o^  or  having  the  management  of,  landed 
property.  As  it  is,  I  can  only  say  that  we  have  now  reached  Ban- 
try  in  our  progress  to  the  south  and  west;  that  the  revision  of  some 
of  the  earlier  work,  for  the  purpose  of  publication  on  the  new  Inch 
Sheet  Map,  and  for  the  compilation  of  a  Report,  is  begun;  and  that, 
generally,  we  have  made  as  much  progress  in  our  work  as  was  pos- 
sible with  the  very  scanty  staff  and  the  very  inadequate  means  that 
have  hitherto  been  placed  at  our  disposal.  On  a  future  occasion  I 
hope  to  give  you  something  more  definite,  and  announce  results  of 
a  more  gratifying  character. 

That  this  Address  has  reached  the  length  it  has  is  not  altoge- 
ther my  fault.  My  worthy  friend  and  predecessor.  Dr.  Ball,  must 
be  content  to  share  the  blame  with  me,  since  he  has  imposed  upon 
me  a  double  task. 

There  are  several  subjects  and  several  publications  on  which  I 
meant  to  have  made  remarks,  which,  for  want  of  space,  I  am  com- 
pelled to  omit  Among  these  I  would  especially  mention,  the  Re- 
port on  the  Geological  Survey  of  Wisconsin,  Iowa,  and  Minnesota, 
by  David  Dale  Owen,  Esq. ;  and  Professor  James  Forbes's  book  on 
Norway  and  its  Glaciers. 

The  very  mention  of  two  such  books,  so  admirably  written,  so 
beautifully  illustrated  and  descriptive  of  the  geological  structure 
of  countries  that  even  in  my  early  days  it  would  have  been  consi- 
dered an  actual  distinction  to  a  man  to  have  visited,  at  once  brings 
before  our  minds,  in  the  most  vivid  light,  the  wonderful  extension 
of  our  science  during  the  laat  half  century.  The  world  at  large, 
gentlemen,  may  have  been  regardless  of  the  labours  of  geologists, 
and  indifferent — as,  alasl  too  many  of  its  inhabitants  are — to  the 
wonders  and  the  beauties  by  which  they  are  surrounded;  for  many 
of  these  wonders  and  beauties  can  be  seen  only  through  the  glass 
which  is  held  in  the  hand  of  Science. 
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In  all  parts  of  the  globe,  however,  we  have  now,  and  for  many 
years  have  had,  a  band  of  fellow-labourers,  united  to  us  in  spirit 
and  in  the  common  interest  of  a  kindred  pursuit  It  is  to  societies 
such  as  this — as  I  well  know  from  experience — that  many  earnest 
men  look  for  the  ultimate  appreciation  of  their  labours,  when,  but 
for  that  distant  hope,  their  spirits  might  perhaps  have  fls^ged  un- 
der the  toils,  and  privations,  and  dangers  to  which  they  have  been 
exposed.  If  it  were  for  this  consideration  alone, — namely,  in  order 
that  we  might  form  one  of  the  central  temples  in  which  the  sacred 
torch  of  Science  should  be  kept  alight,  to  throw  a  beam  of  encou- 
ragement and  approval  over  the  scattered  bands  of  her  worshippers 
in  all  comers  of  the  earth, — it  would  be  our  duty,  if  it  even  were 
not  also  our  pleasure,  to  use  every  means  in  our  power  to  make  se- 
cure the  basis  and  extenll  the  superstructure  of  our  Society.  For 
such  a  noble  end  some  little  personal  sacrifice  of  time,  or  of  money, 
or  of  exertion,  is  incumbent  on  tis  all.  Geologists  have  ever  been 
remarkable,  perhaps  above  every  other  class  of  scientific  men,  for 
the  cordial  union,  the  hearty  good  fellowship,  which  has  knit  them 
together  into  a  band  of  brothers.  Their  contentions  and  dissensions 
have  almost  ever  been  kept  down  to  mere  means  of  eliciting  the 
spark  of  truth  by  the  collision  of  various  intellects,  or  at  most  hare 
been  displays  of  personal  strength  and  skill,  knightly  combats  in 
all  honour  and  love,  preceded  and  ended  by  the  cordial  shake  of 
the  hand,  which  is  the  manly  habit  even  of  our  common  pugilists 
Much  of  this  good-humour  is  doubtless  owing  to  the  out-of-door 
and  robust  nature  of  our  pursuits  leading*  us  to  take  that  kind  of 
combined  mental  and  physical  exercise  most  conducive  to  the  pro- 
duction of  the  mens  sana  in  corpore  aano.  Something,  also,  is  owing 
to  the  example  set  us  by  the  great  men  who  were  the  founders  of 
our  prototype,  the  Greological  Society  of  London. 

Allow  me  to  hope,  gentlemen,  that  along  with  the  scientific  and 
economical  benefits  which  our  science  has  conferred  upon  the  world, 
it  may  still  remain  the  boast  of  Greology  that  she  has  contributed 
her  share  to  this  moral  benefit  also, — that  philosophers  can  differ 
in  opinion  without  loss  of  temper,  and  without  loss  of  respect  for 
their  opponents ;  and  that  while  each  is  conscious  of  his  own  single 
aim  at  the  discovery  of  Truth,  he  is  ready  to  give  credit  to  any  one 
for  the  same  singleness  and  directness  of  purpose,  who  may  fancy 
that  she  lies  in  an  opposite  direction* 
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